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(54) mm<nm\ <>^7iU>- 1 9-l affl*Uv-^*j;r«i 



(57) Hft] 

-r>^--7xP>-j3- 1 a^^-tT, -f>?-7xO> 

7xQ>-j3- 1 a#^>^— 7xD>|3©Bfl(J!>te*J8J 
SI H>^-7xP>-j3- 1 b) iJfcttLT. JglftS 
ttfcJ5tt*#U ^-LT#i!e^#:^>i5'-7xD>- 



3 ] ff*3l 1 {c|E*©»/tfeT-fcoT, SfilE^ y ^ fMfrf ^? 
S-f^-^ana^-fl-l a©0. 5~lf&©^*S:^F-t-5, |a^„ 

it-n-^ >^ 5 . ft *n 1 Ktm<r>%mm 0 
:/y ^^©-asfc-^tp, it*Ji5tfB«©,«^o 

lo?;ttl)> Sf^y^-yxpyK'feS^ I*** 1 Sfcfi 5 irf2*©&l 
l$m : (a) RgSfttt, »£M-f = a V- j3 - 1 a «£ *) 

££^3; (b) IH&H'^-^nv-iS-l a fctfcttLT, 

Stitmffitti^TCt^^^/^ffitt^l-S ; (c) WEHfl:Wy^-7x 
vy^zff-KWertZiiK tti^y^-7 I py-)S-i a iJt«Ssbfc» 

[if** 8 ] /t?y 7;>^yy^ y =»-/HB5#fr&twK y -7"tiSS$nfc 



-2- 



[f»**10] IWM^-7xny-J-la*, i^fy^7ipy 

i] wm^^f—y^vi^-fi-i a^ I^y^-^^py 

-0-1 a0^y*y§Pi>^L-Cfc5§|5ft-etulEJKlJ^-ica^$^-CV^5, 
3***8 };:fH«©»£*„ 

[3***1 2] ftllS^y^-^znny-^-l a #, ^y^-y^ny- 
0-1 aB^^^if-C&S, lf**8(ClB*»|a^ 0 

[1***1 3] HfllB^y^-7^ny-/3-l ait^^W^K^, ftg 

^D7!)y^c-sm, lf**l 2KWM<omt.«lbo 

[ft** 1 4 ] ft** 8 Jxfcll 1 2 tf2*c©Mj£^feoT, HufB-f 

-7xcy-g-l a ffc5, WfiScft : (a) f«Sfri4, if^M^v^-ym 

-f^»*ttoJNiIia**JcJ:5ail3t*n5 : (b) RgJItt**, fM^y^- 
7xcy-j-ia iJfcttLT, ftiimffitti^^t^^^^^tt^^i-S 
; (c) ^IMiV y ^ - 7 x p y ^/i? - tg^f 5 
7xPy-J-laiWLm i Hr^-iBf^ffittfcJtRU-C, fiTUft 

[3***1 5] tfyr/u^isyyy a~n^*istttfy-<r--[cNmBi-c 
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T y ir^ XL i o XM& £ tifcS-g-t , «fH5#£$C*n bfc^K^Wfcffitt*^ V * 
ettfc-f - 7 * P 0 *3 i xm # 5 T/V=3r W ^ ^ y a -/HflUM* gBB £ *L 

6] |fjfa-r^^-7^n>-/3^, |-fy^7xpy-f± 
©N7^rofe5ifi5&-e*tria^y-r-tjg|g$n-cv^5, n»#gi 5irfB«»»)* 
ft. 

[ft*ili 7] «ria-f^-7*ov-fl*s, S^^-7 S py-fii 
© c TfciS* f* * rottiEro *> a SP&-C'«i!E# y $ itr i ^5 , l 
5 icfsa©|afig%„ 

[1***19] tmMV9-7x.nl'- 4V9-7xn>-m^ 

9 wxh 6 . ft** 1 5 Ktm^m^o 

[1**112 0] m%MV9-7xny-^m^9Vr^^f^^fxi7'3 
yftl-<D-n%^ts, ft** 1 9 t!Bf©IMil. 

[t**if 2 i ] it*if i 5 4fcf± i 9 i-diico»^-efco t. tfjia^ y 
I^y^-7xoy-^ffe5, IMW: (a) H&Afttt, iB^y-^- 

, ^^w»tt©*jia»*K:j:*)assna : (b) K£ji##, mtkm^v 

1-5 ; (c) aiWy^-7ipyyt7^-|;^f5^ 1 9f&m<< > 
^7!Py-M ai:Jfc«Lfc#e\ KXJi#<BiH^*HBr&«tti:Jfc« 
Lt> ©T Lfc& P -f ffitt*s J: tWST U fcftitmffi14£ #1" 5 . 
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>-p-l a*r£tr, SS4«©Mtt-f y x d y- s - 1 a«-g- 

frC**oT, g^^-^ia^-fl-l aft, *££*»£-K:.fc 3^ 
[ft*If2 3] BufB*°y^-^, f^5~^4 0*nifA'h><Dfrf~& : £G 

W-fl-\ a %$tf4 p - 1 a*fl)tt)»^i^»f*(- 

[ft*Il2 6] fufB-f ^-^m^-fl-l artS, |-fy^7iPy 
5 ji|Bft©*& 0 

S, If 2 5 icfBiftro^&o 

[R$92 8] HfJfS-f ^-7iny-j-i a^, i^y^-7ipy 
- j3 - 1 a O^U *ySB^Sr^-br*)5SBffit?«fE#y £^TV^, 

[W*il2 9] KUBW ^xny-M a*, 
0-1 aS4-a-^>-/^Krfc5, If Jfc* 2 5 £E«tf>#ifc. 

[ff**3 0] mm-(V9-?^xiV-$-\ am&jrWKIWWir 
n^V V#T-OT-g|$£^ti\ tl#Jg 2 9 te«J*0>#ifc. 

[ff*lS3 1] »*«2 5*fcB:2 9{CC*«)*ft-C*>or, Wt^f >^ 
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-7xay-|3-l a-CfcS, Mik : (a) SS^frtt, Iff >^ - 7 1 n 

*xmm&<omiimm\z£*)Wfei!ti& (b) »n#^ m^m^o?-? 

atitmLX, fiWffitti W^4ft^^/^&f4*tt5 ; 

(c) itl#«^y^-7xByi/t^?-icig#t5^ 1 i?^§y-f^^-7 

lat ^(r#£LftV^y^-^#^3IfifLT, 

-^iia^-fl-l a»j$ft^^i-SXS, tJitKSSigteLfc^y^ 4^ 

2 (Cf3«©^fe 

[ft*Il34] mM^9-y^v^-$-\ a ^ gE-O^-^ny 

- (3 - 1 a _h© C*j!Sifctt*O#jtt<0*)5SMfc-CflfflB#P v-i^g^jxt^ 
3, If ** 3 2 }cBE*ro*ffio 

— jS — 1 a ©^y*>lB^*^LT*saffiT?l(fE#y^-t!:3iBlS*iT,-CV^, 

[W**3 6] KfB'f^-^sny-fl-l a*, ^?-7xPy- 
0-1 ai^y/^fT«fe5, «*«3 2trfa«©*fc 

[11**3 7] miSW^-^sO^-iS-l a»^^^K^3$^ 
P ^ y ^£?-0>-»fc*tr, ft** 3 6 fc«J*0>#ifc. 

[11**3 8] ft** 3 2 ttzlt 3 6 {CC*«)*ft-C*>or, lWflEU'^ 
-7aP^-f-l> f*^T©#tt© 5 i: t> 1 o*Wi-5aEJ|(M' 

-7iPV-J-l a-C&5> (a) R«H#B\ Iff^SK^-^n 



*xmm&<Dm!i&mMfri:*)Wfe£ti& (b) mtm^ov-y 

[ft*if 3 9] KflHJHy V 7M1/^!) a-ZPfc^tf, 

3 2 laafc^fc 
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[0 0 0 1] 

»Jt4^i-S^T&5»T\ »ix.DNASfCi5^iOMtILT#< CO 
[0 0 0 2] 

i 5 J; 5 * * mm <o It ft <o E ^ £ ffl v ^ * y r 7 ^ * K: «£ 5 ft w 

[0 0 0 3] 
[0 0 0 4] 

z.ti*x%< (DmmwiztDM&xjb'o, zlxz £Tf3L®smikz&m 



7xny-p-la (ffi«aft$ixr*S9, AVONEX (SftffiflD t LT|g 
^BSftTVS, gJigB i o g e n, Inc., Camb ridge, MA) Xh 
0, *LT#9§*r#'P£lll*, r^y?-7ioy-^-laj £fcJl flFN- 
aj ri FN-J3-1 aj ^V^7xqy-f-l 

aj «ss»Br«ic«[ffl*n5. miivmnfe. ^>ir—y^v>-p-ib m 

WMm£tlX$5<9. B ETAS E RON (gftffig) t LTflR3E, Be r lex 
, Richmond, CA) &mffll9 t P&& ^ ^-7i P 3 - 1 b J 

icy-M bft, r?;si 7(t-c3t&MW^*nfc^^ ^fe-try >■ 

T\ E. col i*H^*3^-C^figSn5„ 
[0 0 0 5] 

bOMttO»10f?rM5rt^Lfc (Runkelti, 1 9 9 8, Ph 
arm. Res. 1 5:6 4 1-6 4 9) „ rft^fiD&tt^gi^gl-f 

mmm<Dfrirfri^tztf(D^(DMmmmbL.x, ^i/Mt%m&Lfc» 

SrSft«i4, ««ttsMlftJ:atSEC4MJflcj8V'>T«fei8>T?*>ofc 0 ^y=*$/ 
PNG a s e FW^y^-7jny-|!-l a ;&»f>OT*tK<Z>INgttBfc* 
[0 0 0 6] 

r^fjOW^Efi, ^y?-7iny-fl-l a M y^-7iny-^-i b 



, Sot, -f^-7iny-|!-l bfcoV^T&fcrC&Sr. ^ >- 

[0 0 0 7] 

(ISM©®©) 

- j3 ©#J£&:fOT Lfco *3SW#P>t±» ^fy?-7xny-|S-l b tit 

ittfRLT, *3l_hcD?gtt»^^/ t CV\ PEGft(pegylated) 
^K©*5»& (s a 1 u t o r y) tm&ftt*. «ot, ffife (#!J-? 4 

^xny-J-laMU, DRtfJFMSrPfl^L, * LTMftirjfcMglB 
F^Srilil^Sr tSr^t-fSo £ ?>S-, ^'J^ — ^y^-7xpy-p- 

[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

[00 11] 

V-jS-1 a£r£t?, -f^* — 7:nn^-0-l ajllJ&J&rC&So rco 
^y^7xpy-Matt, m&9-s*91l (#*L<tt, M^7*!)y 

[0 0 12] 

BUOflffiliujavvt, #»93{4, #y TA^rWV^y 3-/v$6^5r^tf^y-v— 
I¥WKffittW^-7sPy-/i-i atfs, ^y^-7!Py-g-i 

tfc«ur*!»LfcflHtSr^ri-5«t5{i, ;^y^-7xpy-j-i a*j±u« 
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[0 0 13] 
[0 0 14] 

o i®J;5 4S^I3v^, rof ^-7ib>-j- 1 ali, ?FS£4# 

^^KX<0, ;^y?"7xny-p-laO»r?;S (amino 
acid group) T?r©fe3l^«JK:a'&ttO>l?!J^V^^!J 

*3 £ U?/ * tt 9 9 WftM K Z <9 4 V tf tf-C^gr £ ft 5 . 
[0 0 15] 

l-a^-tt© !)ifi/y^y^ -A't *IS $ ftfc^ >- 9 - 7 a c >- j3 «r£tr > 
aS4*jWtO'fV?-7iny-/i-i a 5. 

[0 0 16] 

^-7^ny-j3- 1 a SrfiJfflL#5o iit\ i cD-f ^^-7i n y- 0 - 1 
aft, ^A/Ty-fe-f*fcttfll<0»»Siffl*fcHt*-r^trJjqiffl<Ofc» 

(;:•«• ffl$ft# 3 „ 
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[0 0 1 7] 

-7ipy-p-ia ©{£« ; S8it/fiHt©*©«©M« ; gPtefflSfci»A 
«M©fe*(;f«Lfc^ y^oy-fl-la ©J; 9 Wa**k#*S:t>;fc 

[0 0 18] 

±IBro«t5fc3!£llbfc#ttSr##Lfc-fv^-7*o^-fl-l a tt, 

#5 0 ffi©&^»e§ KAfcct^MiS) t*fc, ^y?-7 lP y 

-0-1 a«:fflv^T-5rtlT?&5. 
[0 0 19] 

^©^mwu *i§if!©»^»©*a)*^»f*^e#-rsxm^^i-5 0 aw 

^fcfcNta^>^-7=:n^©u^<yUjo < tt;^H!NrM©JSJ!)P©!l$*t LT. 
[0 0 2 0] 

##ttH (SflK«^tt5WW^ n ir * - 4 fc ttfcS^frtta*:/ n ir * Sr-^t?) 

1 (end use) K.tSft&'f l/9—7*n V- /3 - 1 a ^T»dS*©#8(rt- 
[0 0 2 1] 



-13- 



[0 0 2 2] 
[0 0 2 3] 

^y^-y^py- ^^^xoyj ( ri fnj £ fcffcSftS) ? 
^A^, tfy^f-K F t*« J; 5 yf^-f .<7)B§ 

Mt&tltzt 7in V-^-efc»), rtL(4^S8 0 (Asn8 0) "C 

L-V^'U ^iz/WbStLfc^y^-^^n^-js^ ^y^-yitiy 
— ^— ^ — 1 a J riNF— <-^-l a J 4fc{± ri FN- 0-1 a J 

*fcti r^y^-7^n>-<-^ i aj ^>^-7ipy-j-i a j 

j fiifc, fc*fc, 0 (Asn80) t'^'y 3y;Ht§Ji51 

£\ r«i5*3ESft*^-*-5^i:Sri;!*-r5 %ttttl) „ 

fe5„ *H#rFff4, 3 9 9, 2 1 6f, FI«5, 1 4 9, 6 3 6f, 

R^5, 17 9, 0 17f (Axelf>) ft£Xfm$&4, 4 7 0, 4 6 1t (K 
a u f ma n) £#i$cD- t. 
[0 0 2 4] 
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, a*#mfflfti©*ife*«fflur#e)^5 : x&imms, 6 4i, ese (i 

9 9 7^6^2 4 0fff :DNA encoding avian type 
I interferon proprotein and mature a 
vian type I i n t e r f e r on) , *ltfFS5, 6 0 5, 6 
8 8t§- (1 9 9 7$2^ 2 5 3 : recombinant dog and h 
orse type I interferons); *H#fFf? 5 , 2 3 1, 
1 7 6 7§- (1 9 9 3^7 M 2 7 0, DNA molecule encodin 
g a human leukocyte interferon) ; TfcHWfF 
H5, 0 7 1, 7 6 1^ (1991^12j510B, DNA sequence 
coding for sub — sequences of human 1 
ymp h o b 1 a s t o i d interferons LyIFN-alph 
a-2 and LyIFN-alpha-3) ; T^S^lfS? 4 , 9 7 0, 1 6 
1^- (1 990^1 1J513H, DNA sequence coding f 
or human interferon-gamma) ; *SWfrfM , 7 3 
8, 931^ (1 9 8 8^4fll9H > DNA containing a h 
uman interferon beta gene) ; ^HWfrU 4 , 6 9 
5, 54 3t (1 9 8 7^915229, human alpha-interf 
eron Gx-1 g e n e ) iU0f4|l#fFf?4, 4 5 6, 7 4 8t (19 
8 4^6j3 2 6 DNA encoding s u b - s e q u e n c e s 
of different, naturally, occurring 1 
eukocyte interferons)., 
[0 0 2 5] 

felt, #55Kfi, HfBfi&KWKft^V^-^ain^-fl-l aJRy^^Kfta 
[0 0 2 6] 
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m^tmmznz,. usiatfyxpv&ririthz. u<ti, 

■f S ; 

(b) r«tg^#«%j as, w,2<D-$v?.?v*?-yK&^x^-Yi$tiz>T 

[0 0 2 7] 

m<bb%.ft$tiz>i.5xf, m%mm v >- > h\z.*tr % m c a» t l < nata § 

tlfctim^ttS^ y?-7x ny- 0 - l a^W^g, $fctt*©>f 

0-1 a*>v^g, ^fjWCSitfffitSDNAtiota-KJtlSCt 
^C^V^^gSrsi-K-rS^i-fiftSL^V^DNAl'ioT^-FS^S^ 
y^-7xoy-^-l aSr^-TSo E^JSra-K-rs^^w^-f-KcDMlc 
SHUT, ttO^yjK^U^m, ^y^-7iny-(3-l at3-m 

aKyoliiaotfl^li, fott^l-y«W14^^5, ±!B©lfi 

tfatfrte-to Wx.it, Phe (F) fit, 2003 Ky (TTC^fciiTTT) iC 
±ot3-K^, Tyr (Y) }i s TACtttiTATlCioTa- K$Jl, 



LTH i s (H) CACf fcllCATiaota - K^W, Ix*^ T 
rp (W) ii, ¥-Oa mGGtiot a- K§jx5. lot, #5£©-f V 

[0 0 2 8] 

K*fc!«W77^^^hC0#^31fi (co-lnnear linkage 
^hfc^tfo fMWKB:, r^^-^n^-fl-l a / I gBi^j ft, ftS 
[0 0 2 9] 

ftism^^^p^^^sr t^s*-rso KtAsifvtammm wz.t£. e. c 

oi i) tcfc^TfcSSixS^i/v^flrH:, ^U^i'fr'&Sftv^Tf, r*xe>» 

[0 0 3 0] 
[0 0 3 1] 
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[0 0 3 2] 
[0 0 3 3] 

*°y^:/f-K:££0^v/^SCirj|ffl£|xS2 o©r 
5/Bfcas##u ^ftbro^-cB:, L®Mtt#T-fc5 0 ^fflnsiSfc, 
cor 5 / to r -r n yin e, t«c r. n e, <o * v< ? str s / s><d d Sottas £ t>* 

[0 0 3 4] 

/mH^O^/HIS (carbobenzylation) . hvvWL SSitfSiS 
[0 0 3 5] 

[0 0 3 6] 



[0 0 3 7] 
[0 0 3 8] 

#-(cBILT, o. 5xssc~tt5xssc38J;iJ«6 6 , t:i!:3lfcftttK*lliftii*s 
#o-S»H«:^-f-5o «tt»iSv^ by ^:n>->-fi, -fy-V^ 

?v->mm (o. 2% ^ue^fP!) 0.2% f i co 1 1 

4 0 0 ; 0. 2%^>jfc»T;K7 , 5:>\ 5 0 mM Tris-HCl (pH7. 
5) ; 1M NaCl ;0. 1% <) l^mrf Y V t? A ; 1 % SDS) ; 10% 
«f^h7y, iiitflOOfig/ml ©ittitSMt^ft^DNA 
£^fc6 5°C-C1 2~2 OBtMWWT'y ^f-v-ayii, 5 
mM NaCl/7. 5 mM ? ^l/Utt h V V J* (0 . 5XSSC)/l% 

sdsw^c 6 5 0 c-t?©gfe#xe5r^#5o «t tjffiv^ h y 

#fi, tfljtli, -T'v-t^t V->mffii&. 10% «ff^^ h7>-*3it/l 
10/ig/tnl ©^tti@^?£feS1^»^DNA£^l^5 5°C-??1 2 ~ 2 0 B$ 
W©W^!)^f-V3yie, /ibW; 3 0 OmM NaCl/30mM 
^th'JW (2XSSC) /1% SDS*ffil>fc5 5t:-eoj56»XS 
^15. Current Protocols in Molecular 
Biology, John Wiley&Sons, Inc. New Yor 
k, #6. 3. 1-6. 3. 6« (1 9 8 9) fc^fcff©-^ 
[0 0 3 9] 
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[0 0 4 0] 

rfp»"BTffi^igi|g$ji5 (fc) j -* 0 y^ wd-^KEJO (dna. rna) 
) j ^m$^5^y^^^^PwijcoBfr(-a«^^c/^/v 

AT G) £WU »affl«lE?!l©ffi!l«lTt?©r©#9 5t^u^K^rj©3Sa, 

*s «t £ © # y * * i^a-^ kbe?ij k x o r 3 - k $ tiz m w.<d # y k<o£ 

fro 

[0 0 4 1 ] 

Wfctf, DNA^7^?Kifcii7r-y) o ro^^-ii, &We»K£ 
[0 0 4 2] 

^mtStiZ (fc) J ( r^ff«jt#E#j tS5*BTIBir^S^5) -#y-< 

cDNASfci4^)5!c^y^^u^F?rm*-r5o rtubSi, *T©je8SE4fcttjft 
fN^t) : (i) ^T^^•LT^^■5^TC#y^^^^Ki:l|!r•^LTV^/ e ev^ 
(#iJxJ4\ 383!,^ LT!g^«t#ffi-rs#y v*? HSfctt*© 
-ffl) ; (i i) X«fcigttLT^5Et*©, *»4fcl±fllOft*«ri»» 

^ateUT^S ; (i i i) ^«K:flsfi£Uftv\ nWKSfLS (fc) J K 

ioT, (i) «*.tf, tfVty— mmRJfc (PCR) \CXV4^\? hP-Cif 
*S£ft£ ; (i i) ^-e-fiicSnS ; (i i i) 9 u-~y9'\Z X 5 

; *fctt (i v) «J»r*5«ty«y^It{cj:9aHiSix*, JKy^^^f- 
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[0 0 4 3] 
[0 0 4 4] 

(fc) j ( mwm^mi t^s^m^m^tn) -#y^ 

ivhte, *<D&m*1ttmftK£9 : (i) 9m'<?9-V>-nto%$L&QBbL 
XftZMmcffiEi-S ; (i i) 5^lcjg|gLT^3fiWcD, ?>v^K 

*fci4ffi»ft^W§P^t*febTV^ (i i i) ^fcKlfiFfiEL&VV, r 

(fc) J tioT, (i) ; (i i) IfMHlS 

^msfc, »ffil-sfc^^£ffi^tLSKfr*fc«y;^by^^ (^yr^y 

[0 0 4 5] 
[0 0 4 6] 

~i/\z.i.<ott£ti&t)\ * fc st 2 ocojjf y k©#* fcjsw sttdas y s> 



-21- 



?[Jfi6 0%ffilR|-e&5o MSr^tfSfc, DNAK^ijCTGACT&it^CAGG 
TTIt 5 0%©ffiHH4Sr**-T5 (l+6fi»{itg» 5 3{@^iI3-l,T^5) 

fc>^5„ ^©i oftMmt, Needlman^ J. Mo 1 . Bio 

1. 48:443-453 (1970) <D#ffi&M^T»ft£*L#, Align 
■futfyj* (DNAs tar, Inc.) CDi 5 Vtf a-^-^n if V Aid 

U ri-C, SUHroftStt, SE?!ISnfc#IHEJIIl!:*Jlt5#*&1-«r$/IMI* 

, » fl5¥tt#tt£*Tt-5) *tLe>©B*-C*>5o «rfc#*LV^#tt 

Kfefi, Dayhoiff), 5:Atlas of Protein Sequ 
ence and Structure, 5: Milt 3, |22f : 354-35 

2, Nat. Biomed. Res. Foundation, Washingt 
on, D. C. (1 9 7 8) KfctfS r§^$tl5^^J i-o^Tfi^^S 

[0 0 4 7] 
[0 0 4 8] 

, *ffcftjiiffo«lPft*!*i-5. ttfc, raiR^Mj «wufifc-e©9ffc 

[0 0 4 9] 

fl FNAR2J , TIFNAR1J, riFNARl/2jtii, ftiSSSffi 

AR2ffio»ia^^ (^ssK^-ry) wmx\ -f^iB^.tttt 
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[0 0 5 0] 

mm, 9r=f-%.m¥, msm^ jb**.dna, ^w^smc^, 3o±tm^<D 
«*©stf^ffl^5„ :©i5ftsiii, jcMi-mmztiz* mx.fi, mo i 

ecular Cloning :A Laboratory Manual, $ 
21 (Sambrook, F r i t s c h&itfMa niatisl) Cold 

Spring Harbor Laboratory Press, 1989 
; DNA Cloning, J& I **S,fctfJI5 I I# (D. N. G 1 over $ft) 
1985;01igonucleotide Synthesis (M. J. G 
ait® 1 9 8 4; *H#fF IS 4, 683, 1 9 5^ (Mu 1 1 i s 6) ; N 
ucleic Acid Hybridization (B. D. Harness 
iffS. J. Higgins® 1 9 84;Transption and T 
raslation (B. D. Hame sfc.fctfS. J. Higginsi) 1 
984;Culture of Animal Cells (R. I. Fres 
hneyfl)Alan R. Liss, Inc., 1987+1 mm obili 
zed Cells and Enzymes, IRL Press, 1986 
;A Practical Guide to Molecular Clon 
i n g (B. Perbal) 1984;Methods in Enzymol 
ogy, fgl 5 4#*Ji:tff$l 5 5# (Wu bM) Academic Pres 
s New York;Gene Transfer Vectors for 

Mamma lian Cells (J. H.Mille r&itfM. P. Ca 
losl) 1 9 8 7, Cold Spring Harbor Laborat 
o r y ; I mmu n o c h e m i c a 1 Methods in Cell a 
nd Molecular Biology (M aye r*5£U*Wa 1 kerg 
), Academic Press London, 1 9 8 7;Handboo 
k of Experiment Immuno 1 ogy, f 1~1 Vi (D. 
M. We i rSSit/B lacjwe I 1® 1986;Manipulatin 
g the Mouse Embryo, Cold Spring Harbo 
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r Laboratory Press, 1 98 6, 
[0 0 5 1] 

sOf-r^uf-p-l aft, £3¥6<miL jE^Sfcil^HH 

^©8MS, 3S#4fctt«P, &5VNH:rixe)©fF«4fcf±»Bf©fcft©^0i:L 

n^py-^y^7xpy-M all^^^lf (^Bmg!±iII#^6 o 

/1 04, 5 7 2&<£U^6 0/1 2 0, 1 6 1 dlEftSftS <£ 5 ft) ) ©§B# 
[0 0 5 2] 

©fcfe©@*©fM4£l^Lfc 0 £61^ «§W#<bfi£fc, ^jw-^-g-©*: 

^ff^frofc, ^y^-7xpy- >3 — l a©3D^S«-ig©A#"srffitt Ufa 
*jJ;u«ll*«i*#flH©rt) *|g9i#e>#. 75-y (Sfctt, t!)y) 

m $ft3»*«rif s u * LT^rtiNrg-tH^-rsT $ y s r t * 

RTtiiHi-So -f^-7xPy-^-la©^!;y^^ (A. B, C, D, E) 
l^itM— 7" (AB1, A B 2 , AB 3 , CD1> CD2, DEI. D E 2 ) © 
S*5I«tfiot 2 ~8SIWti*^5, 15©77=yx^t 
~v^J|©/^/v£|gW-Lfc„ gttft 1 Sr#JR©d t. 
[0 0 5 3] 

*?L««wwai-casasnfc*jiff (Hi osaiuecDNAisiiwtsr?/* 

EJOKOV^ -t^LJenffiyO*^ (SEQ ID NO:) l»J;D^fl##2 

) or7^^f^-«Sfflfc*(:, 75/*St7f-yy^^' ( rh i sj 9 7 
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l/t/^H ^©*ftk©i|g3-fc:o^T#*fL;fc 0 IFNAR2-X? 
b Y^-O/l g»^^^***ffibT-f ^^-7icy*iBr^-5, EL 
I SA^CTyt-fMLt, 41/9-7 ^.nl/- 0 - lailFNAR 

[0 0 5 4] 

;i;ftfe©3o©S©3ljl^ WT»t*Jl9-e4)5 : (a) hi s ^ 
(09*tf, a?a#Cl) ; (b) hi s-|?4«y^-7xDy-g-lat 

m*.t£. **#C1. D&itfDE 1) ;*S.fctf (c) hi s-&£M'T>*- 
7^nV-jS- 1 a fcJtRl/C, U^7°9-^^ML-X^m-^\^\ fcVJ 
/^ffitt*3j;^±i«ttffitt^^-r, ««WT^*=*-;*b AU B 

2, CD 2*5<fclH5E 1) „ 
[0 0 5 5] 
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, *fctt«i©iB-&fWls$ix5«t*f(lfflu#5. w^lt, ^©#y 

v><o^©affll£^TW#jT?fc9#3o Sot, ^y-r— li, ^e®* 

© B tt*3 .fOMWc, «T©F^:£ £imtt©#fFW*©tffl^ib J; V ^±ICW 
[0 0 5 6] 

[0 0 5 7] 

#3J:5fc, SSSft*. ^?-7xny-f-i a ©ig«t©*/v*>wva 
[0 0 5 8] 



lot, #3&BHB:, tfflitttU^IItLT, {TF^jtH-rS : (i) 
^ y?-7x n y- ^ - 1 a ON«g^l^N-e^ ; (i i) 
7xcy-^-iaOC«M#5?-^; (i i i) 
©SI^MI^fr ; ftfctffc (iv) 4 ls9-y = vy-Q-l *W&V>'^ 
ft© N^S^rMW y c jfcSSM!* 5 J; 

[0 0 5 9] 

/MtL^^e,, rroSlSroea^^tl-ariri:, PIUS*:, Bril**^^*^ 

[0 0 6 0] 

ttft^y-v- (rftfi. 'J>4< ttloffl*Bfc Ko^i/^Mf L#5) 
[0 0 6 1 ] 

fi, MTtWT/i^^/W^feic^o-c^Sti, rixte, ^y^-7icy-3- 
1 a K*M-5»9MWllKjpllffi "Ttlfc, JI#3M©-ST$/ScD^ft&£j£tt 
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ir ©K© p K a ©^©fUffi^r BlHgi- p HT*fr^5„ ^©M©{^(i, 
[0 0 6 2] 

b y 9 a©#£t-<m y^7xpy- 0 - 1 a taft£*53MrF-c 

, tepH (-jR»K, 5-6) ^£JS&fr5-fcfc«fcoT*i#£ft5®S;**- 
ICSDS-PAGE, MALDI H*#*fifei3 J; tf-t^ K^lJStS/^ y tf >- 

[0 0 6 3] 

liffiai^5i«-r5 <fc 5 ft*ttt"CS>5 (K a r p u s a s fe, 1997, Proc 
.Natl. Acad. Sci. 94:11813-1181 8£#M©r£) 

„ lot, ^fy^xDy-^-iaCCtSoSfttt ffitttcjsf+S* 
/h©S****Tatt-f"Cfc5. *'y7;^uy^9n-M!)Y- («*.«, P 

C*«4fc(4C*Sifiia^fc?>S&-e©Cy s©»^a^i4 

^ya-zv («*.«, peg) «r*wi-3 % wJW9*«*"5riBKi-5. 

, MffltZtlfcZt Xf-ifyf i?<DU%-&%- (Fancy?, (1996) Che 
m. & Biol. 3:551) tLtzteZ 5 f V => ~>/HtgW5i©|l^^) 



5„ 

[0 0 6 4] 

aJi©^y*^%4fc, ffiMfft$*5:t^< 

^£^1-5^^R©Mcft)E£tvC^5 0 Andre sz, H. h ( 1 9 
78) , Makromol. Chem. 179:301 £r#Ji©;i £„ P 

ffl^ixWSo *HWffl?4, 10 1, 3 8 O-^fci 1^111^4, 1 7 9, 3 3 7^ 
[0 0 6 5] 

5 y^fr©ffM&£0<r©v^ ? ^±<o^^- ^SSr^-fS** J; 

5 ft-^ffcSr'teffl LT, LFA-3*3it/CD4©*^^-r^-r7V^-v—Sr^J*L 
fc 0 Pepinsky, B. 6 (1991) J. Biol. Chem. , 266 
: 18244-18249 $$£lfC hen, L. L. b (1991) J. Bio 
1. Chem. ,266:18237-1824 3^#flg©- to lot, 

K#e>tt, r©M©{b^^fc, v v*-as»j:tt»a*n, Jtu^yrM 
I'y^D 3-/u^y-^-^^©y v*-m*?r&sn5, ^yr^^!) =*- 
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[0 0 6 6] 

P7;v^i/y^!)n-;vas (»*L<il, jKy^wv^y =t~/u (PEG) 

) 4fcttr©j;5ft^5 3^-zvco^y «-*y) r/v^i^y-^y 
i»©#y^-*fc^jfc»*i&sft5. lot, ^v/^K^g^^ns^y 

■v-H:, ^T«»^(C*5^T, i»5Ky^-^fico*^T'"5r^14T&5t^5 

*fr-e^yaif-^>-^y (peg) o#*#y •}#§;&», 

T», ^UT/^i^mvK*^??- ($JxJf, PEG^fciiJ^y ^Pf 

n'^!)a-/p) , jKy^-^^^wy^^y =j-;k ^bn^bn^ y 

■*—*5 J; t^Erft fjOT'ny^ajKyv- ( ~ ©7" n y * a # y ^-©/KStt^f 

jKy^>'3i^/Ht:^y-feD-/K *°y ^-^^f-/Hky^t-b-/K # 

y ^v^^/yft^ I) -fe n if asptf bftS, * y **i/^Mt? y ir n 

-/uo^!J-fco-/HM»H:, ^yyy-iry f, yy-y-ty K*±tfh y yy-ty 

[0 0 6 7] 

5o 

[0 0 6 8] 
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~1 0 0, 0 0 0, J; <9 tf * L < \X 10, 000-40, OOOffcS'i^ 
#*UV\ 2 0, OOOELhOWXiJS, HMHc^ltSiljitieH-rS^ 

[0 0 6 9] 

i 5 ft, *»W©3*EI6tS8lt<5#y t -f ^-7xny 

- J3 - 1 a «^©*l#*fc:*SVvt#< ©##Jfc«ftt&frf3 = ( 
[0 0 7 0] 

-i a*»t^y-7-t«r B i»r»*wg^i4, imEu&izittmmfc&frZv 
xmmztin&o ^y^ — ^v^ipy-d-iaiwi, s^tn^* 

, WVfcrj}?jaM{rj3ttS, ffittft^'J-r ^y^-7xPy-3- 

0-1 a S*©#«p£ii, JH^ig&it^PSrii, coM*^«Hi-5» 
[0 0 7 1] 
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[0 0 7 2] 

©@*©#I4S4, *©^ttfc£#*&tt-efcs. tfy^-Hu «*©*M£# 

7xPy-g-laa^ffl£*¥WMT#L4i\ iL^-era^M 

[0 0 7 3] 

- 1 a ©H&grStt (**«3) fi> J^3^fcW+S»**^:7n-fe*fc:feV<.-t 
^"fljT&So Wx.it> PCT/US/9 5/0 6 0 0 8 (TMethods a 
nd Compositions for Dry Powder of In 
t e r f e r o n s j ) «r#H<&£ fc. 
[0 0 7 4] 
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[0 0 7 5] 
[0 0 7 6] 

#nagi*) . Jtee>mc:SE,feffi«ii nits, fttf&it^i&tti^kffi 

•Sffitttt, IB&S^&itmffitt** («*.ff, HISS, &%mHkM) <d 
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^*5iI^O s 1 e r -We b b e r fcte^SfefctttM"^^*. 
[0 0 7 7] 

fc'5#5„ vKo^cufct 1 !!* ($lx.ff, sk'SM) fS, -fy^-7xpyT*©M 

lot, »tfP^Ji:LT»ttffi»/cfclr, J: 5 
oa* W * ^ * t fc b - t- 1 ^» * 5 e> *> 5 . SlltW 8 flg © r 1 0 
[0 0 7 8] 

#3&BH©jK!W fy^-7xoy-^-i ag^ft, -tixi 

[0 0 7 9] 

^TffttLTtt, ffinS^itfffiP^V^ (non-pa renter 

a 1) K*fc:»Hfc« ! #*a«lsr} , feft, ^LT#£©&^1«it£LT», ftP, 
ESI, PE (b u c c a 1 ) , mWitts A, IBs ST, !§«(*), ft*, H 
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[0 0 8 0] 

-<>9~-7^^y-$- \ art, m^mm-k^ts^mz.^xmm^fi^ 
n js - 1 a ^ mwmwmm^m^x\ *fcf±£fl*3*fe*^ y 7^»^ 

[0 0 8 1] 
[0 0 8 2] 

[0 0 8 3] 

, (draught) ) fc U-Cffittja»<oafS«)Jlft^tr 

[0 0 8 4] 
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-CffcK£:h,#5o £BB$tLfc«SOH:, *t£*!U W*?J, ^ffittftfWJ, 

e>ft5ja«*^s«sitt, ^T-^^-r 5 r. 1 1 ± o $ ax# 5 0 

[0 0 8 5] 
[0 0 8 6] 

[0 0 8 7] 

[0 0 8 8] 
[0 0 8 9] 

l < s-a-i-5 e^r*. 1 ^*»?f&tc =t o xmmzti 

[0 0 9 0] 
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[0 0 9 1] 

_h»©^i^px.r, mmn. mmu w 

»8k #ffi?5tm SJWrl »JR3L «##J tfrCi^J^t?) *ifi6»e>SlR$ 
[0 0 9 2] 

[0 0 9 3] 

mvh&zt&mM£ti&. man. %MW5\£&^x* flt©^^-y 

[0 0 9 4] 

(a. mm) 

t F^f^-7xny-j3-l a (INF — |S — la) <OiS«S*aEJI^Wft, 
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I NF-^03-DjgIija (Karpusas.M. fc, 1997, Proc 
. Natl. Acad. Sci. 94:11813-11818) <D% IJfflliTfgtt 

, D, E) (AB, CD, DE) ©9Jfl©««t»oT 2HSi 8 

y^-7!Pyit rh i s 9 9ftA ^-7my (I FN) -/3j Sfcii r 
Hi s ^-r^iav-flj Th i s e -4 yf-y^-vy- p] ft 

[0 0 9 5] 

NASHM^B^m^5XfS^^Lfc 0 «£t^ I F Nief«r> th2 

9 3^iiasatt^7?»*fL»«B)]aism^^i-5^7?x$ Kief-?"* n-^y 

[0 0 9 6] 

&^TffHELfc„ #Jfc*tf£ttI FN^T^ir^Sr^lSLT. th-Daudi^ 
V y V/<tt«cO*ffiHr^^- ( riFNARl/2f^j ) -Wig 
^fc^Trft&roaEJWfr&^flfLfc. 3 felt, h i s-l FN-0SHfr£ i 
FNAR2i<0 ffl cof IZf^fflSffi ftv y fcT V ^5 fc»©r y -fe^f ft H* Ufc. 
£*Ltt, I FNAR2/I gSt^V/^Kft^JMU tHgGlOtyfK 
^Y^> CH2 WYy> fc-itJ«CH3 K^VKifc-a-Lfc I FNWt^-? 



[0 0 9 7] 

(i. &&&&omib\*x0j>'jr—7=u>'fim.m3-<Dfm} 

IFN-g©77=>- (*fcf±1r!JV) B*g&#&^r3fcfc©#369i# 

vtf-?- KZ»RH:ov^©iP^S!EWtS»"rSfc«>tcfi[ffl**i/fc 

0 S^ite^rof^JjrofcfetSISJ/ifc h I FN-0-1 a*a**s' h£#5fc 

IFN-J8 cDNA (GenBankIg#f#E 00 0 2 9) P 
CR(Cj;oTiii|iML.fc„ IFN-3lg^«y7^5Kp JB107 (pACY 
C 1 8 4 Roseb, 1 9 8 8, Nucleic Acids Re 

s. 1 6 (1) 3 5 5&#IH©£fc) -©SUJ^n-^^ii, ^ff^iS 

[0 0 9 8] 

„ 5' PCR7 , 7-fv- 5' TTCTCCGGAGACGATGATGACA 
AG ATGAGCT AC A A T T T G C T T G G AT T C C T A C A A AG A A 
GC-3' (ia?!l#-8-3 : rB E T - 0 2 1 J ) & ZXf- 3 ' 7"y-T -r— 5'- 
GCCGCTCGAGTTATCAGTTTCGGAGGTAACCTGTAA 
GTC-3' (|B?I#-§-4 : rB E T - 0 2 2 J ) * hXl\Z.y°y^ % K p M J B 

1 0 7fflffi^<0^o-=^^©fc»^fflftBWM-51l!lRW«aWa: (B s p E I 
*5j;IJ5Xh o I) o WbftSDNAB:, PCR77^VhAtl^jx5. 

[0 0 9 9] 

tHfl«iW-i (vcam-1) ^^sa^jfi^wawft^ 

7";WSB?tJdoJ:V6 t^f-^^^^Sr, pDSW2 4 7^££j&$tlfcf|2C>DN 
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DSW2 4 7J1, pCEP4 (Invitrogen, Carlsbad, CA 

lv^'-TvUB^J (VCAMs s) ^tf5„ VCAMs s - 1 /b ^v 5 ^ ^ 
DNAOfi^^itts, K^SffllBlMHOMfflStt (No t ufeitfB s 

pEl) ^fl^A/T^SK I D 3 6 9 (5' PCR7 , 7-f'7- 5' — AG C 
TTCCGGGGGCCATCATCATCATCATCATAGCT— 3' : 
BB?y#^? 5 ) jo it/K I D — 4 2 1 (3' 7? J-*?— CCGGAGCTATG 
ATGATGATGATGATGGCCCCCGGA — 3' : iS?IJ#-5§' 6 ) "Cfe 

[0 10 0] 

VCAM-lV^t;Ha?l, hi s?^iWy^-7iPy-3l^ 

-pMJ B 1 0 7 (Not I*Sj;tfXh o I-KBf^^fc) , PCR77^yF 
A (B s pE I jaitfXh o I^lBf^Jxfc) , jsZXfy^yttshB (No t I 
3oiU*B s pE HaSf£*lfc) ^ty/vM^fcDNA77^^FML 
T\ 3XfS^Se (three-way ligation) fcfTofc 0 jg*£$ix 
tc7?X 5 KSrtfflLT, JA221lf;|lXLl-BlueOE. col il 

TWJMH^tJf t «fc o h {dot, vrtOfeUt, ?=^y^DNAtff 
»U *LT-f l^f— hOEWft, DNAE£J*£fc£oTfl«BLfc. &btitc 

mmm*. p cmg2 e o t*#(tfc 0 

[0101] 

(2. pCMG2 6 OM&ttSfc h^fy^^icy-iSfflT^iyiifl 

:7"7* 5 Kp CMG 2 6 0^ #HRIiI«Z)*Ji«l»«)fc«>«>«fflii: LTffifflLfc 
(U. S. E. tMfc<Rratt3Eft$MB*y h (Boehringer -Ma nn h 
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e im) ) . mi*, mVfKMmmmmiL^ iFN-^y/^in-Fwn 

3§£ftfc:/7* 5 KSrftfflL-T, E. col i©JA22 llfciJXL 1 -B 1 
ittlMWTMLfc, ^n^A^ssa-yMSttaPs-*, DNA 
fco I KT?S>5, p CMG 2 7 5. 8 Si, 

h i a ? pmGfra&DNASM mvm^ 

1) fit, ^y/^f3-?W! (E?iJ#^2) fcttl;:, Hi ofc^ftS,, 

[0 10 2] 

7 7=yI«S©7;i"fe-yF^ Slfc^t (KT) . mm^mlX 

!Jy) «&©£#<?V-^Wi> t b I FN-/5CD1 6 5T5; /m<D?h<V6 5 <D 
[0 10 3] 

^mVf<D/<*}V% s p CMG 2 7 5. 87>P>, 3M£&OTi^£Fs5©D N AtDi? 

IMfrT'^^n'^Stafcftt, ^Vt»LfcpCMG2 7 5. 8^7^ 
- I FN-j3«i£fgAfco^TW Kcoy x H'^SftSi 51^ SIS) ft 

MKfi^Srffl^T«I»fLfc) *5«fctf:fr 'J =0a * l^^-f K=«« (^2(rfc^T^ 

^§a-f«) ftHBtaasLfc. a«sift#*fc«yBLT, e. c o i i 

©JA2 2 1ft^fKiU ^LT^^n^-^ T^tT^y ^Wtttco 

y v^-TS ^ k X o T£H«>Jf ArofiPgEfcov ^TKIk b/c 0 2o«f|# 
(A2*5«fcU<CD2) fco^T, pv-^y* hr^V-iX &&&9\sHrt' 
Y<D2o<n~WM («2fc*f) ratSit^ot £0>z:fiflttffl1if«j 
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[0 10 4] 

IIU I FN- jS COT 7 = >«&SH<D&» 
[0 10 5] 



I I . . '. J . . . I > . . . 

IFN-p MSY^'lX3F!^RSSOT<^QKLLWQLNGRLEYCLiKDRMNFDI PEEIKQLQQFQKE 

Al -A-AA— A— A 

A2 AA-AA — AA 

ABl AAA-AA 

AB2 : AA-A— A 

M3 AAAAA-AAA 

I -^.,7 A A 1 1 AB il- 1 °. 1 ■ 



I . ..I ... I « . . 

DAALTrYEOT/QNITAIFRQDSSSTGWiraT 

B1 —A—AS 

B2 AAA 

d AS — AA S 

C2 A A — AA 



CD1 



— AA — AAA 

-«tU7X*-\ [ 1 ^ 

110 1J0 130 U0 150 160 

( J I I. 

IFN-P DFTKGAL^SLHLKRYYGRILH^KAK^ 

CD2 AA-A — A — A 

D A-AA — A 

DEI AA 

DE2 AA 

E A— A— A—A 

CD | ^ %rjA D j j AV- 7 7Z E f 

[0 10 6] 

i fn-j3 t^^n±mii, w£Mt v i fn- pmM&^-j-o IFN-g^S 

COrf5(rt5fc5 0 2 0(D££>&3T7~>'«&2:&# (H9 3A, H9 7A, *5i 
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WH12 1A) &£fi£U ZLXfoV'tA'Xm&KiSS^XftVtl.X, «f**Jin 
[0 10 7] 

[*2] 
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Al SEQ ID CCGGAGACGATGATGACAAGATGGCTTACGCCGCTCTTGGAGCCCTACAAGC 

NO : 7 TTCTAGCAATTTTCAGTGTCAGAAGCTCCTGTGGC 
BET-C53 

A2 SEQ ID GATCTAGCAATGCTGCCTGTGCTGCCCTCCTGGCTGCCTTGAATGGGAGGCTT 

NO : 8 GAATACT 
BET- 03 9 

SEQ ID 

NO : 9 GCCTCAAGGACAGGATGAACTTTGACATCCCTGAGGAGATTAAGCAGCTGCA 
BET-041 

AB1 SEQ ID 
NO: 10 
BET-080 

AB2 SEQ ID AATTGAATGGGAGGCTTGAATACTGCCTCAAGGACAGGGCTGCATTTGCTATCCC 
NO: 11 TGCAGAGATTAAGCAGCTGCA 



SEQ ID AATTGAATGGGAGGCTTGAATACTGCCTCAAGGACAGGATGAACTTTGACA 
NO: 12 
BET-084 

SEQ ID 
NO: 13 
BET-086 

SEQ ID 
NO: 14 
BET- 110 

SEQ ID CGCCGCATTGACCATCTATGAGATGCTCCAGAACATCTTTGCTATTTTCGCTGCAG 
NO; 15 CTTCATCTAGCACTGGCTGGAA 
BET- 112 



SEQ ID GGAATGAGACCATTGTTGAGAACCTCCTGGCTAATGTCGCTCATCAGATAGCACATC 
NO: 17 TGGCTGCAGTTCTAG 
BET- 092 

SEQ ID CTAGCTGCAAAACTGGCTGCAGCTGATTTCACCAGGGGAAAACT 

NO:18 

BET-094 



[0 10 8] 
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SEQ ID CTAGAAGAAAAACTGGAGAAAGAAGCAGCTACCGCTGGAAAAGCAATGA 
NO: 19 GCGCGCTGCACCTGAAAAGA 
BET-09 6 



SEQ ID TATTATGGGAGGATTCTGCATTACCTGAAGGCCAAGGAGTACTCACACTGT 
NO: 20 



•-106 



SEQ ID 
NO:21 
BET- 108 



DEI SEQ ID CATGAGCAGTCTGCACCTGAAAAGATATTATGGGAGGATTCTGCATTACCTG 

NO: 22 AAGGCCGCTGCATACTCACACTGTGCCTGGACGAT 
BET- 11 6 

DE2 SEQ ID CATGAGCAGTCTGCACCTGAAAAGATATTATGGGAGGATTCTGCATTACCTGA 

NO: 23 AGGCAAAGGAGTACGCTGCATGTGCC TGGACGAT 
BET-11S 

El SEQ ID CGTCAGAGCTGAAATCCTAGCAAACTTTGCATTCATTGCAAGACTTACAG 
NO:24 
BET- 10 4 

[0 10 9] 

(B. EBNA2 9 3M^7^5K©SS) 

vcAM-i^^i-^mi hi S *^\ ti^mz^iy^n^-f—^mmmtL 

t I iSiXfB a mH I MWt???* >hb LT^/HIMSlLfc. ffiK Lfcjlt2^-£ 
, BI^^-r«t5^> No t Ifc^t/BamHI^SrbfcT"^? F^^-p 
DSW2 4 7l;ty?o-=y^'Uc <1 ^7^5 KpDSW2 4 7(4, tFEB 
N A 2 9 3WIftMS (Invitrogen, Carlsbad, CA) 1^*5(7 

©fc»K*affcS*L5EBVfI«3:^^h, ftf,W;E. coli (T^tTV 
*5j:tfEBNA2 9 3MS W^n-7>f ^OV^CDSfX 
^-#-£r^ti>„ jUSL-fcT"?;*? K^ftfflLT, JA221 E. col ill 
MttiXLl-Blue E. co 1 i*I|fi©V^i"tLJi»SrffifflL-C^K*g*U 



-45- 



jii^dn Alarms t j; o t«m bfc„ mm<D&& ufcejn*^-*^ ^ ^ 

[0 110] 

(^n-=^^ h7f^*3itfl FN-j3M^7^5 F»Bl^i|) 
[0111] 




[0 112] 

(C. I FN-/3-1 aT5 = >H«*J|#(038gU8j;tjeSJ|) 
tfEBNA293»(Invitrogen, Carlsbad, CA, 
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Chittenden, T. (1989) J. Virol. 63:3016-3 

0 2 5) £\ 1 Oo/olfrfi^v-irfif, 2mM 5 V, *5i^2 5 0 w g/m 

1 Geneticin (Life Technologies, Gaithe 
r s b u r g, MD) £r«?E Lfc^/V^y ^^-f-^/W^tti®f-7^ 
i^FJglftibtWLfc, P DSW2 4 7^m7°9^5 KSr, y^^* 
$^7°t3 F-rvV (G i b c o/BRL, Life Technologies) 
«fflUEBNA 2 9 3MS^l--ilttl-h7^X-7zn^ hLfc 0 Mfc«% 

*Uhis-I FN-^IMEL I SA(Cj;oT£iLfc 0 
[0 113] 

ELI SATylff*, (^f^yAfflLfcl 
gG, WiftSLfct h I FN-/3-1 a\CMhXM.&£U±) feffll»t9B 

(HRP: Jackson I mm unoResearch,W. Grove, 

pa) &m^&ji'fi-7*vi'&M*nmtt&-#&mt\,xteMLit 0 4 

EBNA h7V^7x^ h^bfflh i s - I FN-i3^*®Kyg*^, L 
T, ELISATyt-ftioltSlOng/mliO. 3 n g/m 1 tOfW 
H©*a^*-r5f-^7 e /v^#fc 0 EL I SAK±oT*3g£;h,fc#ttJ'f'©I F 

»il±*3o<£lM FN-/3 - 1 aM2p£, 10~20%&)E^> (No vex, 
San Diego, CA) IfflSDS-PAGEtftU ^LTPDVFlll 

aStifiLfjf (#447, Biogen, Inc. , ZUMfijfcill fit I FN-0-1 a 
, ^^THRR^n/^^irdf-I gG (Jackson 
ImmunoResearch) ^l^Mlrfflt^tiiLfc. 
[0 1 14] 

(D. uty^-fi^o^t^ y?-7xpy- ^flfofFf ) 
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9KI FNAR2/I gtem-Z'{>?-7*v>-p&&ft<Ol&&&m]£L1t 

„ ^©a^^^^stt, i: b i gG©s^ffi«coa^tm^Lfct h i fna 

R2 1/ty^-I©|lMK^-{ym. IFNAR2-Fc^ 

x/NA^^-ipmwa (cho) aua'p-eismu ^LTSS5gn#cDfg*# (p 

ierce Chem. Co. , Rockford, I L, *^«t#2 0 
3 3 4) tIoT^nT^yAt770-^77^ir-f^PvF^77-f- 

EL I S A]&&T-y£4K&\,^Xffl%.Ltc c ELISAyu-h^^ 3— r 
-f^l»(5 0mM NaHC0 3> 0. 2mM MgCl 2> 0. 2 mM 
CaCl 2 , pH 9. 6) (pl 0 ju g /m 1 (D^^^^X Y I gGt^P- 
-f^Wfc (CDG5-AA9, Biogen, I n c . ) £r 5 0 ;j 1 /<px/1ST* 

l"— 0. 05% Twe en-20HtfPBSt-2@i5E^U 
BSipO. 5%M||&?LT\ gia-ei^fRyny^Lfco 2 |fl]«J:©gfe)f-m, 0 
. 0 5% Tween-20^tfPBS=P®0. 5 % $ ?V>? tp© 1 /i g /m 1 
I FNAR2-F cC05 0 m 1 A-ti^P U ^Ltii&t*lWy 

f£<D I FNAR 2 - F c^cDg£-£\ 5 0 ju 1 / 1> ^/V(D^M#4 >9 — 7x.u 

v-)3|ilfb#Jfi (l o%yis%iteM.m%m%^tz¥;v^y^^-7'^t& ( 
dmem) Tii^wi-^Lfc) tpi-^jp-rsri, te£tf4°cx*2mm-(y* 

*»tctt, * i (tMiJ>bT*ici o pMi-potB-efcot, ?fei*8L 

- HOB'S- Ufc-Y>'*-:7*PV-0fc, W*!l?P-tA«My?-7a 
(#4 4 7) *5it^W#!7-!J-t^^^^^— £ (HRP) SfflMtn^ 
#L?i^ IgG (Jackson ImmunoResearch) <D 1 : 10 
0 0*r^f3Jfc5*^T/K75 5 0 jj 1 /V^frZmxl-fZZ. t, $SXXf4°CXl 
S^IW-f^a^-h-fSrtKlio-rttWLfc. 2 HRPlf 
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MJ-^-JiTM 5 0 nmOlM^tofc. 5 s -**, &ft£*f£S#-f 
I F NAR 2 - F c -©^(COV>r©«SH4^**fi^^ttiHS:(--Sc$-tir6 £ 

[0 115] 

*COI/t^-i (IFNAR1J3WIFNAR2, ^ftbii, t^K-f^fi 
•Sfc&i^ I FNARU E A 1 2 (B i o g e n, Inc. ) (D'Mfaft- Y * 4 

>\z.m-%*; 9v~~r;vm$.*-7uy9-tz > ~ bte.vtm\*it. Daur im& 

(2. 5 x 1 0 7 mm/m 1 T*2 0 u 1 ) 9 6 ^xMSEL I SA/l/- 
H-SEttU ^LT«*cDgj£»^ ^-7iPV- (20ii lOFA 
CSgffffi^ ; 5% FBS, PBS^pfDO. 1% N a N 3 ) tirti-4°CT? 

0. 5(iM^T*tO. 5 pM4W®IfJ)ot, #!)x;H: 1 0 0 n g© 
Iftfyftv^^ftlFNARl^y^P-t^fei^EAl 2 (lO/il) SrSs 

f2@^Lft (4°c) 0 ik^x\ m&&* R-7^3rcy MJv*S£#ffc*h 

b T tf-^V (Jackson ImmunoResearch) CD 1 : 20 
0*$icD50/z l/^oi^i:i:'b^4'C-e3 0#W-f ^-fU FACS 
jgWT'2[Hlg6}f-L, 0. 5%^7*M7;l'7 ! t K£r"£if3 0 0 /z 1 CDF AC 
SWWSKIflBWU ^LTl 2X7 5mm#!J^l/yfW (F a 1 c o 
n 2 0 5 2) (£#Lfc 0 &<^T\ fy^FACS can (Becton 
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Dickinson) J:©7p-W M h V -(C£oT#tFf L7c 0 X"^^, 
spi^^/HMiS (MFC I) *M^-:7:nn>'- j S^J|#<Djft££ LT 

tiotftS^k ^llcfcv^H i s6-SWy^7z B y-M 

a tov ^ SIS $ fc*Fntt©»J-g- 1 LT^m £ ftfc, V* - 7 ^ P V- 0 
[0 116] 

(E. *i^o^T»^^-7^nv-0SJ|frcDft#}) 

<7^/^T^i?^£, »^#(-*5V^^i£ Lfc, Hi s 6 -|?^®^^^ 

wryWIl, tMy;?-7xay-^©2»fR^Pt 1 SmVw* 
\z. i 5 MS5E«^ ©s££ft0t -7 ^ /v* KfP t SSR« t ©M©j6IB (£ t>1t 5 
"C, A5 4 9tFMifi (ATCC CCL 18 5) fc-Gfeftyg-f 5 r £ 

iotllLfc 0 i^roa. m&tiS£VJA'X (ecmv) fcfflvr 

-YUy^Lfco &^T\ f^itffifeK-efeSMTT (2, 3 -If* [ 

2 b^->-4-= hP-5-^;y*-7i^/V] -2H-fb77'y9A- 
5-77A*>'>T='J K) (M-5 655, Sigma. St. Louis.M 
O) £ffl^T3§-fe$*fc 0 MTTCD* hs^^Sr, PBS^5mg/m 1 X' 

msiutiiassu zLx^ommso » 1 »»*^^^#«tfc ci o 

Off o SAT 3 0~6 O^MW^V^a'S-^g Via^T, MT 

T/«*M¥JR*r»-C, 100m lfflPBSMV^U ^tr*# 

irf^Hf^tLfcfe^^r, 9 0%4yy°v/</~- Atprai. 2N©1110 0m it 
^™bL/c„ (■&m<Dft&C£^xmm£tlZ>£olC) ft, 4 5 0 n 
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Wa^^7iDy-^-l alcove, WSSiifcffittOB'^tL-r 
[0 117] 

ft Lfc„ thDaudi Burkitt'sU V^ttM3 (ATCC#CCL 
2 13) t 1 0 % © BBS * tl/fcH&fF l> VjiLft (Hyclone, Logan 
Utah) :fc£US2mM<DL-^*5 VSrmOPLfcRPMI 1 6 2 0 ^(C, 

2 x i o 5 «/m l -eSiLt, #«©9i;KiJfc, loojil 

w^^-7 I py-«gir, Daud i «©m«©*7m»/^«pi. 
w ^^W) ^©p^iSffli^fco-tstA,*:; -^m<r>mm& 

w&ztiitj>9— <om&iz^xm\ zlx 

W, 5 %OCO 2 -f>-dr a rt"C>f y*^- h U 50^1^*^1-1 

dCi/?x;V0F5f^ftfv^ ( (^A— 3 H) fv^y, Amer 
sham TRK7 5 8) ^<D^x;V£ii!iqLfct. £ ?> 4 ffirW 
a^-M,fc 0 *MS&\ L KB^U- h/N— ^ — ^r^V^TlfilllX Lfc 0 -5" L"C 

gfc/# » x p y - ^ fSfWti lt/d ^ u ots 

[0 1 18] 

(F. ^^-^n^-^jlfr^tt) 
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i^^rmtsti&ximirzm^&*m 1 / 3 ©gtt*#-t- s r. t mmtsn 

ilij;oT«:£Lfc 0 ^5"f Sitf-fe^T, *38H#feH:, \i^9^f\m^M. 
4y9-7^ny-$- \ a i JfcttLfcggttA 1 -ECDj£t4i-*5ft5»^ 

iwsjiw^jiffR— t?&ar t^ffisi-s. ffico^tt^ h^-Y^w^t: 
yt?hvx<Dmmmtemm\ xmmwfam&oxsizff&M-v-'f yhjw 

ZELV^#X.5„ Mill Pearce K. H. Jrb, J. Biol. Ch 
em. 272:20595-20602 (1 9 9 7) fcitfjones J. T 
. fe,, J. Biol. Chem. 273:11667-11674 (1998) 

[0 119] 

g| 1 ~ 4 Lfcx- * «, Steffi $*bfc££lS3&{:: i o r £ Cfca*© 3 o 
o^T*nfl|-C&!>#So roS^aocili, WTtr&S : (a) m^M^y 
, ClfSf) ; (b) *L^-f^Ty*'f*J;t«IBiJtry-fe-ffl9Pi*lC*SV^ 
ttrafiJ[r}4gLit«Stt^^#l-a-^(CffiV«* (W*.tf, CI, D*S±U«DE1 

;*JJ:u« (c) sti^y^^^y-u-i a fcjtKU-c, n?^ 

ftj&TV*:^* h (09 iff, Al, B2, CD2#£tFDEl) „ ^<O^W 
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a) £S#C1B:, m$LmtX?WM y?~7^uy-0-l a©*-fSf£ 
[0 12 0] 

(b) gt$'-f/i'*ryfc-r*S.J: tmHStT y -fe - Y icis ft 5 T 7 - VE&^Mfr 

^Tj^HS (*Willtfc5) o L*»U ^<oa>©£g#ii. *fMJ^©T 
■*-„ 3o©r©i5*^S#:Sr, £iT©*3{^-f. fSfCllt »£®fc* 

-m ffl}mTy*>rK.istt&imtt. &£me>*tikmM-r&. iot> sen 

#ciii, m£MKxjnrfa4>*-7 = v>-p-i ai^LT, ^©S«* 

«tt^5. 2ffiF«w*»snfcjfi;^^iStttWi-a. lunula xmfrDii, 

8i>TttlfM(Offift(Ofcoft2 0%ftSU lot, W^Strtt^-C*©^ 
«&I4©3. 4«*»S*lfc*Ll?-r/^j£tt*Wi-«. II#DEllt Kf-f 
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a o ^ - is ©f^^ jS ^ * ©st 9 ^ ^ a*« > & ^ c , * u jk** 

^«£ft5„ 

[0121] 

[S3] 





|_<*B3-S) 


tS»W;S14(AP) 


AV/AP 


CI 


571 


109 


5.2 


D 


65 


19 


3.4 


DE1 


26 


8.5 


3.0 



[0 12 2] 

(c) IffMt^^W^^iny-^- 1 a iCit^TUr;/^-^ 
tfSffiV ^ ^/U*ffitt:i3 «fc Iflftif 5 ^Hf* (T©S 4 ^#M© r i ) 

■ftiK D a u d i mm±.<Dmm<DU^7'^~{CW^.mi >9 2 9f£«V^fn'l4£# 

otig^tS. r©^{£© I FN-0 I/t/^ ■ ©g-g-tt, T.<D5> 

V/^Kwft^^^^^tt^i^Siimffittlctt^T^l 5ffiFtB®£ft5„ IHIflt 
iC, CD2*3£lKDE 1 {i, ^rft^rft, 4. 6ffiF, 4. 6ffiF*5«fc'0 { 

1 8f&©ftlMA'*?£££iffi;t5, * LT3. 5ff, 1 5fflF*5,fctf5 4&<Dffi& 

M^*m*.zm&<omm*7M-o -fte>©^>/^sw\ mifn-? 
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rf^htL-c^rffl^fcsrt^^ffflsns. fc-tffcb, nr:/*- 

[0 12 3] 

[*4] 





(AV) (**0 


(AP) (Wt) 


(Swt) 




1 


Al 


200 


180 


2900 


15 


16 


B2 


7. 1 


9.2 


33 


4.6 


3.5 


CD2 


150 


46 


690 


4.6 


15 


DEI 


26 


8.5 


460 


18 


54 



[0 12 4] 

(g. jvf-yavwa&jmmKjfrrs^j^wmm 

■rW^-7iPy-|5©^9 3i//WbS (T. Senda, S. Sa 
i t o h jo £U*Y. Mitsui. Rifined Crystal Stru 
cture of Recombinant Murine Interfer 
on-j3 at 2. 15 A Resolution. J.Mol. Biol 
. 2 5 3 : 1 8 7-2 0 7 (1995)) 33<£tft My^7iny n -2 b 

(R. Radhakrishnan, L. J.Walter, A. Hruza, 
P. Reichert, P. P Trotta, T. L. Nagabhusha 
n*3j;l«Vl. R. Walter. Zinc Mediated Dimer o 
f Human I n t e r f e r o n - a 2 b Revealed by X 
— ray Crystallography. Structure. 4:145 
3-1463 (199 6) ) ZmmZtltzfaghmmtK tM^-7i 

u^-enyvaw^m&w+smm&mmmLit (m. Karpusa 
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s, M. Nolle, C. B. Benton, W. Meier,W. N. Lip 
scomb, fcWS. E Goelz. The Crystal Struc 
ture of Human Interferon — jS at 2.2 A 
resolution. Proc. Natl. Acad. Sci. USA 94 
: 1 1 8 1 3~1 1 8 1 8 (1 9 9 7) ) „ 
[0 12 5] 

#»ffl#k©fE£©#P*F0>il£AH\ ^y^^ioy-J-l aCD3Dffigj,I 
tt, ^y^-7xPy-3-i a^mcftttS (/^/w a 45 J: 1Kb) 

[0 12 6] 

A2^!)y?7, AB> AB 2)V— ^fciT^E^I) ^^^©^Mii, $ffi_h© 

J9J«j*«'>«r^ca 0 *IPJ#^T-yi?^fc^Trftfe©g£J|ft©vvfftfc 
IFNAR/Fct^Ltoofefflf, rcDfi* (A2^!)y^^ 1 AB*5i 
T£AB2/\s—-7t£bmcE^V v?*) (4, I F N AR 2 lo n'RCfii^ - &i~5o 
[0 12 7] 

i fnar 2&&\cmmt£ztib(o&&i>-£tzmfa<nffi&iz&m&R&i-—jj 

U"fe 7"^ HBr£ t «'> Lft V \ 
[0 12 8] 

(H»J2 :JBf^Wb>f^-7a:t«^-fl-l a©HK*S±lM$*fli» 
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(A. PEGfk (PEGy 1 a t e d) ^y?-7iPyo!S) 
2 50/ig/ml ©«*W#*a#-r V^-7^n>-- 0 - 1 a (AVONEX 
(SftfiflO £ LT1K5E) «f»W#: (10 0 mMO 3 b y >7 A p H 

7. 2, 2 0 0mMONaClW Sr. §i©10 0mM ME S pH5. 0 
dflH&U pHSr, HCl£rffl^T5. 0iCp^Lfc o ^Of-^://!^ 6 m g 
-f y^-7xP V- 3-1 a/ml||fSP-Se pha r o s e (Igftjgfl! 
) FF column (Pharmacia, Piscataway. NJ) ± 
ttJ-Kl/ft, r©*7ASr N 5mMCOU MJ >?A pH5. 5, 75m 

MCDNa C 1 Zm^Xm&U Mm*. 3 0mM©!)yitHJ7A pH6. 
0, 6 0 OmMCNa C 1 ^l^gffiLfc, Iffii^ 2 8 0nm«ffl» 
ftSSr^ffiU * Ltt^f^ -7 m lmg/mll 
fglcBI LT 1 . 5 1 roSbfe^SfefriB^TSSbfefi J; "9 Lfc. 

[0 12 9] 

SPl»?,(Z)-fy^-7iny-g-la01mg/mlifc 0. 5 
MU^^-by^A pH6. 0£, 5 OmMlC/iSi 5 t-JD^, fT/ *PfSflS 
*>7*f-by !7A (Aldrich, MilWaukee.WI) 5mMH 
*5i5tM, ^LT2 0K P E GT/Urt K (Shearwater P 
olymers, Huntsvi 1 le, AL) 5mg/m 1 t/£5i5 1 

-7icy^ 1 fltlJ:Lr5mM©!)yitM)7A pH5. 5, 150m 
MONaCl»>tSuperose (SftffiS) 6 F P L C 1M X^Ht* 
5A(sizing column) (Pharmacia) j3iffSP-Se 
pha rose (gftjSttR) F F fc*&45HS©* n-r b -XSi^i 9 

S^m^i^WSLfco 1M"X£*#?A©IS*, i3k*S!*Jj;tJ9PiSkaEaio>r V 
^-7*P>'-fl©'<-^5-Y>'^lt^tfc (*^*B# c Fi-f4^n-7 h^77 
ttSST) o ^Mi*>f>©PEG-' fy?-7 I oy-|3tti!tll^-^ 

**ffl^-Cl : 1K#3RU ^tt, SP-Sepha rose (SSffifll) * 
7A±|:2mg^y^-7 I cy-j3/m 1 WJiren- KLfe. 
5mMO!)yith!J7A pH5. 5, 7 5mM©NaC 1 ^/|^ti5t#U 
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Hk^-VPEGit-fy^—y^uy-ei:, 5mM©!)yftH)l)A pH5. 
5, 8 0 OmMONa C 1 £ffl^T#7 A^fejgtHLfc,, ®tim&%. 2 8 On 
m-CO»3t*K:J:or^W<^flt^**^«fbfc. PEGW2 8 0 nmf0 

(B. P E GfM y x d y©4i^S<)4#®#lf ) 
f-^/Vfc, SDS-PAGEtiot&f©gS*MLfc 

20kDaH55 k D a W y^-7i P y«I^lt»^it*5i«f tl^ 

10©PEGffl#ft^ MALD I K*5>*fS^J;oTfl|^.Lfco PEGftSJS 
©#*l4Sr, K-7 5- tVyiliotffiLfc, 240MlO20 0mM 

Tris HC 1 pH9. 0, 1 mM EDTAt©PEGjMy^-7iP 
j8- 1 aO20MgT!)a-h, joiOtny bn-;Vt LTO^^M-f ^ 
^ — 7iPy- J-la^ Achromobacter K7" 
Bf7-^ (Wa ko Bioproducts, Richmond, VA) 1 
. 5 ix g£fflV^T2 7 < Cr*3~4^^ftLfc 0 2 0 0 m g ©^7^v?7HC 1 
&\ ^©f-V^/W^Px., ^Lr©if*ife^, Vydac C 4 *5A (0. 
4 6 x 2 5 cm) _hT*0. 1% TFAft0~7 0%©7t b = b !);V©3 0 
SHW©£jIB£M^T\ 1. 4 m 1 /ft<Dm&~Cftm Lfc ^ ©7J y A?§tbtl£r, 
2 1 4 nm^^ftto^T^e^-Lfce 
[0 13 0] 

l6Cit. -f^-7iD>-^-laOi7F7'nf 

tKKi^-ff&ir «t o T m& U z.iib<D^<y? K© 5 h4 v?-y * o y©N* 
* ( A P 8 ) fc-^tr'W- H©*s6S, ■vy^bW^roJKifiK.to-CWfo^iitJ: 
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[0131] 

£©8*Ko^T©JEfc51iE*H:, xyK^f7-fLy s -C«JWf*>fe P 
EGftNtS^fhtML, iBBri^fc^^K&iS&K:, Hfti/T^ (C 
NBr) £ffl^TiaJ9rU ^LTiCDf-VTVVfc, y^MtvFP^^l 
il)Wf-Ri-ftyft (matrix assisted laser de 

y ) (MA L D I PSD) E?lJStS#*f K:tti"5 £ t £ o T#fc„ N*ffi^ 

V (Ml) JSitfSYNLLGFLQR m n S- 0 BE^JW 

ffl § 5 ^afc^S!^^ KSYNLLGFLQR*l£Lfc t 

[0 13 2] 

^^-7iny-S-l a^y^WDft^/W^ffittSr, _h-e«j7£LfcMT 
TSfefefc^tp^JK&ffl^TII&toffi* (EMC) ^^laMtetifcfc hftfr&fti 
m (A5 4 9fflj» (CjpfLtltlLfc 0 «f^{rr±. A5 4 9MS££, ^^/^O 

-J3-Ia (4 0 0 0. 2 0 0 0, 1 0 0 0, 5 0 0, 2 5 0, 1 2 5, 7 5, 
6 2. 5, 3 1. 2 5, 5 0, 3 3. 3, 2 2. 2, 1 4. 8, 9. 9, 6. 6 
, 4. 3 9pg/ml) £ffil^T2 4B#KiiiIfeHLfco r »T j/lr-f' 

mmS^Zs B7ftX7-/^t LT^-fo 5 A-*2EgcS ( T5 0% 

©M»H«J ) (5 0%Of«OD 450 ) »tMy^-7xDV- 
0-1 a (8k#3ix;fca\ Sfctt/<yl/*) W»ftHt, ftllpg/ml-rt)!l, 
LT P E G&^f y^y^y-Ma \ct»t& 5 o %iBJiS^tta*f*, 
Slip g/m 1 -efe5„ ftot, PEGjjg-g-H:, 4 -y^ — y^xi 1 a 

^7iay-M aOJtffiffias, ^-^n^-fl- 1 b ©J*fiH4 J: 5 
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[0 13 3] 

-f^— yid^-jB-l a£*fc, Fluka, Inc (Cat. No. 7 
5936, Ronkonkoma, NY) i4^IALfc5K PEG7/Vft K 
gB^ffl^T, 2mg/m 1 ©5K P E G Sr^tfKJSS&BfcVT 2 0 K PEG 

r/vft KSrfflv>fcafeiE©fc»^ia«s^fciBi— o^mi^oT, peg^u^ 

„ 5K PEG&fflVVfcafc&fc*fc, N3fi«C»LT*tC#*«)T&? > -f I' 

L-T, 5K PEG -f y^-7iPy-^-l aB, JrtlM /V^T y-fe-Y K*! 
l>T*S«>f^-7sPy-J-l a fcKM-ctfcfrofc. 
[0 13 4] 

(SU6«3. PEGffclt ^V^-^n^-fl-l a£*h^if»f§«|l* 

^>-^-7^d>-|3-1 a»S^tt«JW^*^W1-2>rt^^L, = 
vvHt;^ :n n >- ,3 - 1 a » J; <9 flSV^fiSttir^-rs r £ £r+f SJ L 

ft (Runkel L. £>, Pharm. Res. 15:641-6 4 9) „ *K 

ayf 3 .-i'-M«l©titt (thermolectricall 
y heated) *=u-<y h*^-ftBStOftltfcCARY 3 UVBJ^b 
#ft#aW-£ffl^-CSIi£Lfco 2 0mM HEPES pH7. 5, 2 0 mM 
Na C 1 tpcD-f y^-^ny-fl- 1 a 1 m 1 *3."<y h<Dtpt?2 

5ttWiat JfcVvC*a-«y H*^^-cDfig(4 N 2°C/^WfiJ^-e2 5 
°C~8 Ot^ &JK£ftU * L-C^V/-?^KcoStt^2 8 0 n m-ero®*gro3i 
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[0 13 5] 

#PEGWy^7xPy-|3-la 
#6 OttO 5 0 %0»jRt#oT«ttSifli>oW|Sn.ftOt#L.T, 8 0 
°CT? $ & P E Gffc-f — 7 1 P >- 0 COlg^CDfEm^^lt L*!5»ofc 0 »5t L 

wi^ftV^fift-e^^, #38W#e>B:, «»|iE«l^T^^^ 0 lot, rro 

Lxmm^m^m^mi-z* mm<D%femi, 2 ok pegswsk 

PEG*ttf»^y?-7sny-p-i a fc#vvcj!.&*L5. 

[0 13 6] 

(5U6M4. -fy?-7iny-^-l ai3j;tfPEGfM^"7xny- 
0-1 a^^aS:L.fc-7'7.xik«^«-r^^-7 3 in^-/3-l aft^^;WfS 

•^f>^ (C57B1/6) }C, 5 0, 0 0 0Wi©-f>-^-7iDy-g-l 
a*fcf420K PEG£^tf50, 0 0 0¥ftOPEGfW^-7xny- 

['*3V^-CIIi*»Jk*^LT#fetl/t (iiJL 0. 2 5, 1, 4. 2 4*3 ±tM 8 
JkllSr^tf^a-^tlHlJDl-fS-^ B&*U * LT^C2>jfinf£. 7 

[0 13 7] 

^COliLSf-^y/U-^, *iL^*(piri : lOi^fRU 0. 2jimO->Py 
ty7;v3r, A 5 4 9ftM&£-^tr9 6 ^Ajffl&tSiiTV- b©JBJtS*ifc^=: 



frtpfcffiM-tZ, W^-7inV-^-l a©#fj (1 0, 6. 7, 4. 
4, 2. 9, 1. 3, 0. 9tJit^0. 6U/ml) 33 £t>*4 oOjfc^f-^^/V 
©#3R5r, ^tro/W-hTTyt-fUfc. A5 4 9iM3£r> EMC7-f/V7© 

;V7>%m\^tc2 BWC-fydra^-i/gyl^X, £#*MS£\ MTT 
M«ft5mg/ml) ©jgjft-ei^fBBIfefiU y VlMWflfcTflfei* I/, * 
Wy7'n/V-A'«f01. 2NCDHC 1 T?Rr^-ft;-t"5o C^A-Sr* 4 5 On 

^feWf-^A'tpWffittft, g|9tS3V^^M^(C*fLT^7^t:L-/c„ 
[0 13 8] 

Bt^Mfti: b-C, PEG^^-7*ny-/|-l a ©«t^ib© «t >> & 
^fctB&tt, PEGftty^KO^i^jll^y^-y^a y- ^ - 1 a 

Rfc^4fiH*LfcoK:*fL-C, PEGftifc©ti4M^ 4 8 utr^t^tti 

, *f£K#e>Si, PEGfMy?-7xPy©«P 1 #»f^-7^n 

^©X-^it, PEGfffiftOM#3V Fo-/V-fy^-7ioy-|3- 1 a 
[0 13 9] 

defers : m&mfc&vz&&<nmtmm#xxmt>¥) 

tfc«W0C«rJJ<y^ ^V^-7^n>/3 1 afi^£^^T^7*W 

y^^y-j la (^NB*^^^ f Mff-Y y^xcy-s-i a 
CPyithDWit/NaCl, P H7. 2 «f») <D»G0 T?*?rU ftftS 



[0 14 0] 
[0141] 

fc, £-Cro»&S\ WWWSt#©Wl 4 0rtl!l, 2@©i^T% Lab An i 
mal VeterinaryCi!) tMOflMjSfcOVvCaWf-S : 1 0 

©M2 4H*WrtiCfa^Lfc 0 
[0 14 2] 

1 2W0ttlkttfrfiAU PEG-^V^-7iDy-?-l afe^-frifcil 

T, ^y^-7iny-j3-l a©lMU/k g Srfe-^i"?) ^Vv— 7"l"#JS T 5 
o ST (SC) (IV) «K©V^^T-&5„ ±X 

ffl*»*8lttl. 0mL/kgt*5, 
[0 14 3] 
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[0 14 4] 

[0 14 5] 

(Tyfe-f*ft) 

Jk^ro^^-^PV/Jrow"^^ (CPE) /VtTy 

!5c*ftT?*-3fc 0 n©W3E-effl^?>n5CPETyt:-rii, ^f^-y^n^ 

#\ t MMSOTS (A 549, #CCL-185, ATCC, Rockvi 1 
1 e, MD) ft, jfffrflftg (EMC) ^W^igB-f 5*M&«£tta»£>B5m- 

^ttti-l 5~2 omffl-Jls-f^zL^—VtZo EMO-f/WS; 
SfcbtlU fU^btaoffi-fV^-l-L, «fflte«#l4»ffF«£r 

WHO Second International Standard fo 
r Interferon, Human Fibroblast, Gb-23- 
9 0 2-5 3) te*fL-ClfcjE1-5. -&jX-PiX0>7 ^"fe-Y Z?V— Y lit/;, l^a»fc 
5WO'f^-7stiynEMCt,$i4:^«lia«*3i / hP-^*^ 
^LTW/^aV Fn-;n?i;Ht *fflflS*3 J^EMCft-gtraV V? 
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[0 14 6] 

S£«^-f5„ ^.(DT-y±4lcmimiiimm-£10^~yb (U) /mil* 

So 

[0 14 7] 

t5„ 

[0 14 8] 

R s t r i p TM-jy l-i'iT (MicroMath, Inc., Salt 
Lake City, UT) %m^X, mM^M^f MZ-"f—9 %mS£ *3 

te5U/mllcStf5 0 r*U±, tfeWTEB© 1 / 2 Sr^-fo 
[0 14 9] 

IVftAf-^t-o^tll 2ny^-h^yh©ivitA : tf/v«5 > ^-ftgfc 
[0 15 0] 

( i ) *»3ftfcf-*»& C max (U/m 1 ) ; 
(i i) £J8&5tfcjB^5, 0-4 8^M«ftiHTffi«, AUC; 
( i i i ) ; 
33 J: V, ivttAf-? (I vasffiv*e>ti5»g-) tf>ib, MTZWtti-fZ : 
( i v) (h) ; 



(v) ^75yx (ml/h) 

(v i) M.frttvjtfB&m, Vd (L)„ 

[0151] 

WinNonlin (Scientific Consulting Inc 
. , Apex, NO y7h{fi7tIV^, S C&t«o £tf I MffittfL « 

[0 15 2] 

y^^^^^*^»bE max ^#ffii-5 0 c M , AUC*5j;tFE max ^-76^tfc 
$MJffc#U S*#^tb«i-So c^isi^AUC*, ^WroWKSsfiRffiftU 

[0 15 3] 

^y^-7xny^- 1 atfcliPEGftl FN 0-1 a ^HJfe^ 5 
»7 p nh=i-/vt|a«© < J;5t, f»rt (IV) £fci±i£T (SC) MSgi-i 1 ? 
, 1 0 *JitJ5 2 9 0 SKSaTfl^ifrWrg^Lfc. IBS, 6 m<DVM£ 
, I FN j3- la (lgggfofci9 3E) Sr^-X., LTBU© 6 |ZEOf-/Vfc P EG 
ftlFNJ la (lggSfefci9 3E) Sr^-ifc 2 9 0 S(r, r ©ffli^rii! 9 iS 

[0 15 4] 

use (/^r-h) snfcj»t!>-r^cpE^tfflv^-c»iB«i3i«iro^wc 

(ffitt«)3l*^«IS«i:Ur) dflflfc. Win No 1 i n ^3 7 2. 
0y7h?xT (Scientific Consulting Inc., A 



[0 15 5] 

mmMft^f^-mttm m^>^-v^^v^m) ci^Mf-?^ 
ffbr, »tiW7^-?-r#fc„ sjg&st&^T, mmrmm (a 

UC) £rfftrjLf;: 0 Microsoft Exce 1 i>3^5. 0©y7 r- 
(Microsoft Corp. , Re dmo n d WA) ^ffifflLT 
, ££tHIW£*fTL7c 0 £ft©TPI (BLQ) t 

*Sj;t)«3Vlf»-^^ , n^5AaS, S4ot*HI5»TS (round of 
f) !i^fcH£§]*)»-C5 (truncate) tV^V^tMBtt, ^<Oi> 

[0 15 6] 

(SJJUoitJ^iS) 

S^.O«.*©a6©rtT?, PEGfc&ftfcl FN0-1 a i±, i^l^M 
ffltt (A?f^fi*-^r B 1ft^»T«fgatJ;oTSiJ^$^2)^) £^Lfc 0 DP 
*.T, SCgKCioTS^^Si^. PEGft£ftfcI FN?- 1 a tt, I 

i5PEGfL$ti/l I FN/3- 1 a <7)&-<j.|i, ^ttffl»M:B*3itM F N 0 - 1 
a©AUCCDfi7t5r^C5„ 
[0 15 7] 

[*5] 
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£5 : 

(±mm) BG9418 I FN B - 1 a*fcli<<*fc*ftfc I F N B-1a07* 

shears i vswciiscis^ cffls i )_^©*^M^!^r^"" a 



I FN B-la 
(IV) 

"^ffclKN-b 

-la(IV) 



IFM B-ia 
(SO 



I FN U-)a 

(SO 



T nai< 



iDsm; 

(±3»ll) 



1 DM) 

(±381) 



0 083 
(±0) 



0. 083 
(±1)) 



AUC 
U*hr/nL 



34378 
(±3601) 



42283 
(±S934) 



C L 

(mL/kg) 



CmL/ks) 



543 

(±147) 



3.2 

(±1.4) 



(±30) 



1 0. I) 
(±2.9) 



22. u 

(±3.4) 



[0 15 8] 

SJHOT*© I V&-5#, IFN 0 - 1 a&i.t^PEG'ft; I FN j8 - 1 a ©^P 

« (±mmmm v-*&Lmmm (cmax) 64 oo (±o 

*5±tF1 0 8 0 0 (±3. 5) U/mLT^ofc (±fPMSM) AUCfl 

(4, Ztl^tl, 4 4 5 3 (± 799) Uitf3 4 3 7 3 (± 3 6 0 1) U*h r 
/mLT'J)ofc 0 ttJOSCSm IFN 0 - 1 a *> XUP E Git I F N 0 
-laCO¥*S (±*1PHBII) Cmaxlt 2 7 7 (±7 5) *S±l*l 

0 8 0 (±3 8 1) U/mLffcot sp*& (±H«I^) AUCttii 
ti, 4 7 5 3 (±3 17 0) Jo ±154 4952 (± 144 3) U*h i/mLt 

[0 15 9] 

skm^-^-^TV yioXXltkm 0 2 ^n^j) VCDjffij^cD u-</H±, I FN 
-0*3J;U'PEGfls£*l,;fc I FN-0T-cO^gft, _k#U ^ttiS^WllS^ 



t>, I FN (3- 1 afcitFPEG-ft^tbfc I FNJ-1 a ©Iga^&ftWfljt 
[0 16 0] 

J3-1 a*3Wy?-7xcry-/i- 1 a »i£%ftffi^»iti&fF«) 

[0161] 

(tm»J:U«*ffi : ) 

*Hff05fc«), KLewi s 7 v \ (ZtlZ'tl 19 0^7Af) ^Jffl Lfc„ 7 

!4 5 K©PEG{t,$fLfcfc b-f — 7 - 1 atfctt20KOt h^f ^ 

^-7iny^ 1 a (5 0mM©!JyitM)9A v lOOmMCNaCl, p 
H 7. 2tp®, 1 4mg/m 1 (DHS Ai^ftSlft ^;Kf) £ x f§*f*)^J]X 

flffti^ Inffilc, fiTWt, ifcfi^rttrfi^Lfc. 7 2i$IW©»IW&fflt 
T, 0. 5£\ 15», 3 0£\ 7 5ih 3B£Hg. 24h, 4 8^*5^1^7 2 

^n^iS^tiat-SfcAiifSf-^^-h-CilBlfiaEtta* (CPE) ^t7yt 
SSffLfco ft^ftTWcCWV^-^nV/S - 1 a*5itK2 0K©P 

^7 1-^-fo ^:Tc0^t*3^T, PEGfbli, t 1/2 *5iLKAUCCDW*^ii 

[0 16 2] 

[*6] 
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I? m 



0,5, 15, 30, 75ft\3.M, 
43,72^ 



— 0,5,15,30,75 ^,3,5a| 

'.1 



MLftA 



0,5,15.30,75 g-,3,24. 



0.5, 15, 30, 75 £.3. 5^ 

HI 



5.15.30. 60, 90 ^,4, 7, _ 
24,48.?2(|fl«j ^ 



I, IS, 30,60, SO &\3,5, 



8.72^ 



0,30. 60. 90 ^,4, 7, 24, 0, 30, 60, 90 . 3, 5, 7, 



4-- ~i ; 



3 , ■ 

0.30. 60^0^-, y,24, 



O,30,60,fl0/b v ,3,.J;7, 



[0 16 3] 
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TjUzm^ W-3in> J3 - 1 a ( I FN) *5 <fc7jPEG^£ tlfc I FN- 0 I a ( I FN-PEG) 





c raa> 

(U/mL) 


T mai 

mm) 


AUC/fflfi 
(Uhr)/0nL ng) 


(l$H) 


IFN 


64000 


0.25 


3035 


1.25 


1 FN-PEG 

(IV. 3Atgffls) 


23970 


0.08 


47728 


8.44 


IFN 

(SC. 20AtgfflM) 


2400 


1.00 


464.4 


0.96 


UFN-PEG 
(SC,3;UEffl«) 


2400 


7.00 


14688 


11.9 


IFN 

(IP,20Mgfflfi) 


26000 


1.25 


4159 


1.53 


1 FN-PEG 
(IP,3/igfflS) 


9700 


1.25 


52148 


16.2 


IFN 

(IT. 15/igfflM) 


240 


1.5 


70.7 


1.29 


IFN-PEG 

(IT, 15MBffl«) 


270 


7.0 


233.5 


6.21 



[0 16 4] 

mmm s : # v — m&mM >9-7*w&-\ & osawf 

^,8- 1 a ©fE^OfHffi) 

b bjfcWrt^Hia (Cell Sy s t ems, *?P^Sf2VO-P7 5 
) 3o±U«t hSJt»/hJk1frtS*IJia (Cell Systems, 
2M1-C25) ^ CS-C Medium Kit (Cell Syste 



-71- 



ms, *^bW4Z0-5 0 0) feflV^tffllftlWtS, »®2 4«t 
Mfltr^, HMMJ^MLt, Tyt'fSi (9 0%©M1 9 93oi:tM 
0%©>7>'J)&#iMf (FBS) ) tfcV^TflBSLT, B^WMM-flffli-f 
So *VT?, JBUJiaSr, f 7f ^tSLt 2 4 4fc(19 6 jri^w Mi, 
mi 2, 5 0 0*Bia/^^/V*fc{4 2, 0 0 OHJSS/^^/VCOV^-ftl^^-T''^ 

[0 16 5] 

-IftOW^a^-VayO*, Tyt^tia^ 20ng/ml©t»i 
^±gS«IS*«itmH^ (Bee ton Dickinson, ^ P 
§4 0 0 6 0) dSitm^watffiWS^&fr^V^-^^nv-p-l a^V^ 

4^^^-yu-bXO. 5mK l;fcB96^i^l/-h^tO. 2 m 1 l^fl 
«■*-<&. 

[0 16 6] 

7 2B#«, CoultertfSt©feJbChy^yjfflU Cy 

QuantS»?)fflfc*(;MJfSi!i\ *fct± [3H] fv^iaot 
Sfl-rSo S^*ft$tlfc^y^-7^nV-/3 1 ajoit^^ft^^- 

[0 16 7] 

i"5„ O'Reilly, M. S. , T. Boehm, Y. Shing.N. 

Fukal, G. Vasios,W. Lane, E. Flynn, J. Bi 
rkhead, B. Olse n#Ul>*J. Folkman (1997) . End 
ostatin:An Endogenous Inhibitor of A 
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ngiogenesis and Tumor Growth. Cell 88 
, 2 7 7-2 8 5%^m<D^to 
[0 16 8] 

;W4. 3ffl#fF5, 7 3 3, 8 7 6^- (1 9 9 8^3j331B : TMethod 
of Inhibiting angiogenesisj $5£.Tf-W\W> 5 , 1 
35, 919-^(1992^8^40: TMethod and a phar 
maceutical composition for the inhib 
it ion of jngiogenesisj) WT^iim.i 
OT^iim S. Ta y 1 o r*S.fctfJ. Fo 1 kmanO«4L (a 
h e 1 1 - 1 e s s) HMJ^ (CAM) Ty±4 ;Nature, 297, 30 
7 (1 9 8 2) joitFR. C r urn. S. S z a b o&itFj. F o 1 kma n 
;Science. 2 3 0. 1 3 7 5 (1 9 8 5) ;Folkman, J. h<0 
-*V*mWxM&. (mo u s e dorsal air sac method 
) WWffofrt'ffl' ; J . exp.Med. , 133, 275 (1 9 7 1) , 4b 
mcC imbrone.M. A. Jr. J. Natl. Cancer In 
s to 5 2, 4 1 3 (1 9 74) ©5? r-^MW * njtf-Jry hTyfe-f C: 
tftt, #^Kt-, EVA (xf^Slt^#y-7-) -^y Mz:«*.ott 

tixfc, 5 00ngfflISftFGF (?v\ R&D Systems, Inc. 
) tlriU, Sprague-Dawle y^ft (Charles 

River, Japan) <©/£#8!tt7 y hfcfcWC, AKMrSlf^tPI £ 

[0 16 9] 

-^iP^/SfcKBI-afcfcrotero^jfeH:, t)HiCancer Chemo 
therapy Reports, %3U, ^3#, 2f (1 9 7 2^9^) 
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&TfWM<DIn Vivo Cancer Models, 1976-1982 
(1 9 8 4^2M, N I H^IH#-^8 4-2 6 3 5) (CfB«© ± 5 HfSftft 

[0 17 0] 

ftft, STCft^llftLewi s Lung Care inoma_k© PEG 

[0171] 

(M*^^©iHif : ) 
C5 7BL/6-?'J'^©J]i)icO*|it Lt> 1 9 5 1 ^ g Lfc„ 
[0 17 2] 

(f«#l«©«i?:) l|77Wy^> B6D2FW?*©IKiS8M:& 

TIMttS, (-ffcfc*., *3Pj!©PEG{^>-^-7^n>) 

«*©BScKT, «*©ffl*T\ £T (SO , £fcf±§0£ft (I P 

[0 17 3] 

(ft« : ) 
£flt : C 5 7 B 
: B 6D 2 F 

mm-.-WXIX *6Klo^tttl8gm, ^L-CHSttlCO^-Ciil 7 gmO 

9, 3 g mrofiMSHrt-efctffttffc&fci^ 
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x i oo^ic 
(mm<D^-4 x : ) 
immmhfcv 1 o»% 

(M*#« : ) 
: ) 

13 0-150 

m®. ■■ WMM(D^mxmmuKyy s y & s . c . #tt-rs„ 

[0 17 4] 

(K» : ) 

77^yh:s. c. Kt-«S©2~4mm75^yf*ifit8 
B#5fl : 1 3 0 - 1 5 0 0 
[0 17 5] 

[0 17 6] 

(W***5>*-* : ) 
OBI :JEWSr»«-ra o 5. fc^S^ftiElf^^T&itt^ > 

101: #*«TJ&tfc-f So ft?fe£;h,S»3\ H*«r«l*-t-5. ft«b**ft^frf- 
5„ it^^^S (l 0 S*dJ;^«#<d0) £5t-. ^ai-s„ 

2 0i: #*srw^«rt-s. imztizm^, mmzmm-tZo 

5 0 @ : 2 0 g, :fcJ:lfftl3©*»M©*ttff«©B, WirTS, 
14 0 1: -f-ffl?Et:0Sr=y hn-/W-r5„ 

4 8 0 1 : ibft^Hta^hP-Ai-S. 

6 0 0 1 : mm%&k><0, ftffi1-5o MrKtt^Mafi&SfcV^lk**. 

[0 17 7] 

(&mm (Quality Control) :) 
*>6>»5>5iSf»»RK*v^r, m^bP-zHt^ (NSC 2 6 2 7 1 (1 
0 Omg/k g/aWOfflf ©Cy t o x a n) ) ^(Dtc#><DUi? 



-75- 



mW-Zl 9~3 5. 6 
[0 17 8] 

(ffP« : ) 

9J£^^5^y^-^-(4, 1 0 g*5±T/5 0 glrov^Tco, ^^rvW 

m, compute 5 , ±x(Dnmmi^^xm.m/^ > v p 

-/Wt£tf-fjt-f 5„ JUfe (staging) B&J:tJ%lMM^H®¥tt0lflfe# 
fi^f+*1-5„ »/3yhP-;Ht^ 5 0S(C6 5%^r^5^#»fe^^r 

[0 17 9] 

(?£tt©;fcfc©Sip : ) 

e>fta. 

[Kffi©ffi«I£W] 

[SI] 

Hi. 11^ y?-7xpyn^^-|«a» K*>f v*^ts?4-?-m 

^y/^f I F A R 2 / I g (tH gGlftK^-fyti^^tlfcl FN 
AR2^i5hV^V (e c t o d o m a i n) ) (dSH^ T y ~ yffi&-f V ^ 
-7jcy-f-l a^a^CD^o I FNAR2 1/t7 , ^-ItOV^£D77 

^ytiiFNt^ (ai~e) ©»^Bftttt, mmmi mfmi» tee 

tOlOCftStft. t^h^AB, Iff^Sh i s-I FN-Uir*fi-5, n 

©ry-fe-fKiswatnfowsB^Kftttftaii- (%w. t. ) 0 % w . t. 

, (W£Mh i s- I F N - /? ©Hfntt) /'^ftd F N - 0 ©jgfPttW 1 0 0 
ffiFt USBLfc. fl*cD*H (N=3) iCO^TW%w. t. (fiA) *J±U« 
latfey MCOV^rosp*&%w. t. (X) *7Ts-f 0 SI*A2, AB1> AB 
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2 36j;tm4, w. t . h i s - I FN-0 ©EC5 0 (*) ± <9 t 5 0 OfgflS 
^mStX'iX I FNAR2/F c&m&Vftfroft,, 
[02] 

12. Daudi Burkitt!) ^s*mjMMz.iS^X$m£htc I > 

f-y^u^Mmm^-fyt-MSPf ( riFNARi/2S^j ) ^©7 

7 = ^^-7xny-/i-l a*I«»t^ 0 77 = yfMl# (A 
1~E) ©V-fe^HBf^Wtt*, (£B#»D) fcfBft£;h,3, FAC 

yA(4, fMhi s- I FN-/3M*rt5, r©ryt^|^ff5*nf)«I/ 
-fe^-S^Hfttt (%w. t. ) SrSi-„ =&»W-o^-C»%w. t. 
(l?£Mh i s — I FN— jS ©*ftH4) /XAft I FN- 0 ©§iftH4© 1 0 0{« 
iltflliUc. fi^ro*^{cov^rco%w. t. fit (6 A) &£Xfg&tey h 
i£oV^T©%w. t. H (x) ©^l&rTK-fo 
[03] 

9^**^JI# (A1~E) ©gt^W^fitefc, H»Jl (g^fE) t^WB 
t©EMCW;W^ffl^tftl'>^Lfch FA5 4 9MSI^l^fLfc 
„ £©t* IHfeMh i s - I FN- plCttlT6, ;L©rvfc-nc*S 

it3^e>©?£tt (%w. t. ) ^3g-T 0 %w. t. Sr. (I?^gJh i s — I F 
N-(3©glt [5 0 c p e] ) /SgftI FN- j8©ijftg [5 0 c p e] ©10 

t?Hw^ToW (x) £^-f 0 
[04] 

04. T5 = ldI«W^-7=in^-fl-l a*Ji#©jfcit»raH4. 77 = 
(A1~E) ©ftifm?£tt£, »J1 («#«E) ScfB«©J;5 
Daui B i e k i t t !I ^JWBJfiltaav^-CftSUfc. £0>fc*1^9 
■hit, W^Mh i s-I FN-/3(C*ti-5. -©Tyir^&ttS^ixkWffitt 
(%w. t. ) SrS1"o %w. t . Sr, (w. t . h i s — I NF-/3©«S ( 

5 o %wmmf) /mmfc ifn-j ©*a ( 5 0 wi*) ) © 1 0 0 *g t 
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LTtf*Lfc 0 Wk<DTy±4\C^X(D%w. t. (&%) io i.TFm& v V 
i£O^T©¥*ll (x) £r^-r„ 
[05] 

*3it5T7 = >-e«^ (A1~E) CD*B*f-f£142r, itKLfco 13*3±0!4 
l^Lfc^f^— feyhSMh i s - I FN-jS (%w. t. X) n©Jt 

dei, d, ci) 0 sfflttw%w. t. mm^^mm^ 

[06] 

xyK/nr'ft- If L y s -C-etHfliU *LTC 4 *7Af©fftH 
PLCtiLfc. ;oi5At 0. l%h!J7^D^^®Tir F=F!J;V 
©0-7 0%©*j|B%ffl^TMIiLfc o r©*7A}gtB^)?r, 2 14nmW = 

y^-7a:C2>-^ - l a„ &PPfi, 7^/SISl~l 9£rati\ 
xny-j-i afflNSSiyFyof^t-fLy s K©i§fflteil£f? 
#17 5o 

[07] 

0 7. «f^{M3j:l^i|g£#{^y*-7:=ny-0-l aOffilM^iS 

(A5 4 9) Wia^ffifflL-Cm , 7-r^T?'ir-i'(C*5^rff0L/t o 
;v*b<D^ V**.-<~i/ii V<D2 P^td, MTTtML, :©7 

t — h^r. 4 5 0 nm-e8^&<9s * LTiWl&£#a«rS*W-3»tta«: Y#iC 
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7Kf„ mmm^^y-^-thxm-r. 5o%o^^««^siut: ( r 
5o%m&mmmi ) (5 o%©i^od4 5 0) , 4>?—7=u>-p- 

1 aSfciiPEGft-f^^-7^n^-j3-l &<Dm&Vt. »llp g/ml "C 
*LTPEGft-f^-7iny-^-l alw^T©5 0 %&ffi^l43ti 
mi 1 p g/ml-efeofco 
[08] 

0 8. fi»4Srftffl-r5IS-g-#»^S'ft;c0fF«„ 20 mM HE PES pH 
7. 5, 20mM N a C 1 tfCD P E Gft-f — 7 1 P V- j3 - 1 a jo 
«3W:^-:7*Pl'-j8-l aayh-*t, l°C/^0£jiJt"CML 
7t 0 SEttfc, 2 8 0 nm-C»«ft»bSr^-^— iriCioTil^Lfco 
(a)at-fy^7jpy-Ma (b) PEGft^^-7iny-g 

[09] 

0 9. -fl/"^ — 7iny-^ - 1 a^fctePEGfl^f 7iBy-J- 1 

©SlISo 5 0, 0 0 0a=y h©/fy^7iny-^-laSjttt 

5 0, 0 0 0a=yhOPEG{M^-7xtiy-i3-la (20K PEG 

7xny- ^ ®fStt«i« W wt-f t i/y-y'Lfct htfftiB (A4 5 9 
SrMTT«9Kt?ifefeU JfcJ*£&4 5 0 nm-?K*»5, WiMt'iW y? 

[010] 

010. fc^^^^^ft-f V^-7ia>—ejie^©^jtDNAia?lJ*3j: 
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li/sf-f/vmm, (His 61 4-9$:) 

ffiSS (SeiGlyGly) xyfn^t-fy ^*-|H^J (As p 

AspAspAspLys) (10-1 SeiSerGl 

y) tcioTt^^^^t^dH-S. ScfiOIFN-fl-l^li, {4 
S (Me t 1 8~A s n 1 8 3) fC:j3j;.£ 0 



4S 



1000- 


8 § 


6 8 




100- 




-e 


6 




8 — 
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4-*-- 

e o 


10- 

1- 


* * * 


1 1 1 ' 1 ' • 





A1 A2 AB1 AB2 AB3 B1 B2 CI C2 CD1 CD2 D DE1 DE2 E 




A1 A2 A81 AB2 AB3 B1 82 CI 02 C01 002 D DEI DE2 £ 
n= 5 4 3 4 4 5 4 5 3 3 2 3 3 3 3 



[@3] 




[04] 



A1 A2 AB1 AB2 AB3 B1 B2 C1 C2 C01 CD2 D DE1 DE2 E 
11 8434 10 774 435 666 




A1 A2 AB1 AB2 AB3 61 B2 CI C2 CD1 CD2 D DE1 DE2 E 
= 564336634455435 



[81 7] 
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a> □ 



- 92 5? 



S J5L- 



8 



S 8 8 I * 



[@1 0] 



1 TCCGGGGGCC ATCATCATCA TCATCATAGC TCCGGAGACG AT GAT G AC A A GATGAGCTAC 
AGGCCCCCG6 TAGTAGTAGT AGTAGTATCG A6GCCTCTGC TACTACTGTT CTACTCGATG 
OSerGlyGlyH isHisHisHi sHisHisSer SerGlyAspA spAspAspLy sMetSerTyr 

61 AACTTGCTTG GATTCCTACA AAGAAGCA6C AATTTTCAGT GTCAGAAGCT CCTGTGGCAA 
TTGAACGAAC CTAAGGATGT TTCTTCGTCG TTAAAAGTCA CAGTCTTCGA GGACACCGTT 
21 ►AsnLeuLeuG lyPheLeuGI nArgSerSer AsnPheGI nC ysGI nLysLe uLeuTrpGIn 

121 TTGAATGGGA GGCTTGAATA CTGCCTCAAG GACAGGATGA ACTTTGACAT CCC7GAGGAG 
AACTTACCCT CCGAACTTAT GACGGAGTTC CTGTCCTACT TGAAACTGTA GGGACTCCTC 
41>-LeuAsnGlyA rgLeuGLuTy rCysLeuUys AspArgMetA snPtieAspIt eProGiuGiu 

181 ATTAAGCAGC TGCAGCAGTT CCAGAAGGAG GACGCCGCAT TGACCATCTA TGAGATGCTC 
TAATTCGTCC ACGTCGTCAA GGTCTTCCTC CTGCGGCGTA ACTGGTAGAT ACTCTACCAG 
6lM leLysGlnL euGI nGI nPh eGlnLysGlu AspAlaAlaL euTTir 1 I eTy rGluMetLeu 

2+1 CAGAACATCT TTGCTATTTT CAGACAAGAT TCATCTAGCA CTGGCTGGAA TGAGACTATT 
GTCTTGTAGA AACGATAAAA GTCTGTTCTA AGTAGATCGT GACCGACCTT ACTCTGATAA 
81^-GlnAsnl leP heAlallePh eArgGlnAsp SerSerSerT hrBlyTrpAs nGI uThr 1 1 e 

301 GTTGAGAACC TCCTGGCTAA TGTCTATCAT CAGATAAACC ATCTGAAGAC AGTCCTGGAA 
CAACTCTTGG AGGACCGATT ACAGATAGTA CTCTATTTGG TAGACTTCTG TCAGGACCTT 
iei*-ValGluAsnL euLeuAl aAs nVaSTyrHis GintlcAsnH r sLeuLysTTi rValLeuGlu 

361 GAAAAACTGG AGAAAGAAGA TTTCACCAG5 6GAAAACTCA TGAGCAGTCT GCACCTGAAA 
CTTTTTGACC TCTTTCTTCT AAAGTGGTCC CCTTTTGAGT ACTCGTCAGA CGTGGACTTT 
IZl^-GluLysLeuG luLysGluAs pPheThrArg GlyLysLeuM etSerSerLe uKisLeuLys 

421 AGATATTATG GGAGGATTC7 GCATTACCTG AAGGCCAAG6 AGTACAGTCA CTGTGCCTGG 
TCTATAATAC CCTCCTAAGA CGTAATGGAC TTCCGGTTCC TCATGTCAGT GACACGGACC 
141*ArgTyrTyrG lyArgileU uHisTyrLeu LysAI aLysC- luTyrSerHi sCysAlsTrp 

431 ACCATAGTCA GAGTGGAAAT CCTAAGGAAC TTTTACTTCA TTAACAGACT TACAGGTTAC 
T6GTATCAGT CTCACCTTTA GGATTCCTTG AAAATGAAGT AATT GTCTGA ATGTCCAATG 
!6l>ThrlleValA rgValGiull eLeuArgAsn PhaTyrPhel IcAsnArgLe uThrGlyTyr 

541 CTCCGAAAC 
GAGGCTTTG 
181 H-euArgAsn 



FIG. 10 
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